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- PREFACE

This Final Deactivation Project Report on the Alpha Powder Facility, Building 3028, at
Oak Ridge National Laboratory, Oak Ridge, Tennessee (ORNL/ER-399), although this element of
work is not part of the Comprehensive Environmental Response, Compensation, and Liability Act
of 1980 (CERCLA), it was accomplished in accordance with the substantive requirements of the act.
This work was performed under Work Breakdown Structure 1.6.6.2.10.02, Activity Data Sheet
650418, “Isotopes Facilities Deactivation Project.” This document provides the Environmental
Management and Enrichment Facilities program with the final report on the deactivation of the
Alpha Powder Facility, Building 3028.
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DEFINITIONS

Term Definition

Commitments Tasks required to be accomplished to meet non-regulatory
requirements. (site, stakeholders, etc.)

Deactivation The process of placing a facility in a safe and stable condition to
minimize the long-term cost of a surveillance and maintenance (S&M)
program that is protective of workers, the public, and the environment
until decommissioning is completed.

Decommissioning Refers to the ultimate disposition of a facility. Also substitutes for
previously used “D&D” (decontamination and decommissioning).

Decontamination The removal or reduction of radieactive or hazardous contamination
from facilities, equipment, or soils by washing, heating, chemical or
electro-chemical action, mechanical cleaning or other techniques to
achieve a stated objective or end condition.

Defense-in-Depth Achieving required levels of safety and protection there is more than
one layer of protection between the hazard and that which is being
protected.

End Point A detailed specification for the final deactivation condition of areas

and hardware within a facility and related documentation. An
individual milestone towards the deactivation and/or the
decommissioning of a facility.

End Point Technical A compilation of documents to support end point conclusions.
Information :

Stakeholder Individuals and organizations (i.e. regulators, local municipalities, the
public, etc.) who may be directly or indirectly impacted by activities
associated with the Isotopes Facilities Deactivation Project.

Turnover Package A compilation of project related documents to be given to a post-
deactivation organization.
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1. INTRODUCTION

1.1 PURPOSE

This report documents the condition of the Alpha Powder Facility (APF), Building 3028, after
completion of deactivation activities. Activities conducted to place the facility in a safe and
environmentally sound condition for transfer to the U.S. Department of Energy (DOE) Office of
Environmental Restoration (EM-40) program are outlined.

A history and profile of the facility prior to commencing deactivation activities and a profile
of the building after completion of deactivation activities are provided. Turnover items, such as the
post-deactivation surveillance and maintenance (S&M) plan, remaining hazardous materials,
radiological controls, safeguards and security, quality assurance, facility operations, and supporting
documentation provided for in the DOE Nuclear Materials and Facility Stabilization Program
(EM-60) turnover package are discussed.

1.2 SCOPE

This report addresses the activities performed during deactivation of the Alpha Powder Facility,
Building 3028, to place the facility in a safe and environmentally sound condition to await
decommissioning. It also discusses the status of the facility and the activities required to maintain
the facility following deactivation. Appendix A, “Building 3028 Floor Plans,” provides floor plans
of Building 3028 and its systems which illustrate the physical boundaries and scope of this Final
Deactivation Project Report.



2. BACKGROUND

2.1 FACILITY DESCRIPTION

Building 3028 is located on the northwest corner of Isotope Circle in the Oak Ridge National
Laboratory (ORNL) Isotopes Area adjacent to Stack Area 3039. The facility is a four-story steel
frame structure covered by corrugated aluminum siding. The first level contains the processing cells
and their operating areas. The first-floor area of the building covers 4,000 ft* with a total volume of
80,000 ft’ of free space. The three upper levels contain laboratories for various isotope and target
fabrication production.

The facility has 7 hot cells. Cells 1-4 have 2 ft of water contained in steel tanks for neutron
shielding. Three chilled water systems provided cooling to the cells through the steel shielding tanks
and provided cooling of cell pans and vessels used during various operations. Extended reach
Model-8 manipulators are installed through the top of the cells. The slave sections of the
manipulators are covered with urethane manipulator boots sealed to the inside top surfaces of the
cells. An additional plastic boot and wiper seals in the manipulator barrels provide a secondary
containment for manipulator penetration. Cells 3 and 4 contain glove ports in the rear wall of the
cell. The glove ports are gasket sealed to the cell liner and were used primarily for the alpha powder
(transuranic isotopes in powder from) operations.

2.2 FACILITY HISTORY

Building 3028 was constructed in 1950 as part of the Isotopes Program. It originally housed
the ®'I processing facility and a four-story ion-exchange column separation facility for*’Pm. The
BII facility was converted to manipulator cells in the early 1960s and for the short-lived fission
products (SLFP) facility. A "*Xe facility was added at the same time. Products and processes
developed for sale included **Xe, P'I, Mo and mixed short-lived fission products. The "*Xe
operation was discontinued in 1980. The SLFP program was discontinued in 1985.

The ion exchange column was removed in the early 1960s and the upper three floors were
converted to target fabrication facilities in the mid-to-late 1960s and later to the Biological
Evaluation Laboratory (BEL). The four water-shielded cells and the steel concrete shielded cells
(Cells 1-5) were installed on the first floor in 1964 for the curium source fabrication program of
Space Nuclear Systems. The curium cells were partially decontaminated in the early 1980s. In the
late 1970s, the target facility moved to building 3038 and the upper floors were occupied by the
Nuclear Medicine Research Group. The Nuclear Medicine Research Group turned the laboratory
facilities over to the Office of Risk Assessment in 1988.
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3. FACILITY STATUS

3.1 PRE-DEACTIVATION FACILITY STATUS

Following approximately 40 years of operations and processing, Building 3028 was classed as
surplus and many of the process systems were abandoned in place. General housekeeping was not
maintained and the structural integrity of the building was allowed to lapse.

Chapter 9, “Photographs,” displays photographs of the building conditions prior to deactivation
activities. ~' ‘

3.1.1 Hazards Analysis

Phase I Safety Documentation Radioisotope Laboratory A, Building 3028: Hazard Screening
(HS/3028/F/RT-5, Rev. 1) was written on 12/20/94 and approved on 1/24/95. This hazard screening
documents the postulated hazards associated with Building 3028 using the “HAZOP (hazard and
operability study) Analysis Method” of process hazards review. The primary purpose of this hazard
screening was to identify possible hazards associated with Building 3028 due to the inventory of
hazardous materials and the deactivation activities being performed in the facility. Excerpts from the
hazard screening document appear in Appendix D.

The status of Building 3028 is identified as being in a safe standby mode and no longer used
for processing, dispensing, or storage of radioactive materials. No operations activities, other than
S&M and deactivation activities, are being performed in the facility. The only non-industrial hazard
identified for Building 3028 is residual surface radioactive contamination.

There are known isolated areas of transferable contamination within the facility, but these areas
have been secured and access is restricted. The presence of fixed contamination is addressed by
isolation of the affected areas and good radiation protection practice. There is a slight potential for
radiation exposure to personnel working within and in the immediate vicinity of Building 3028.

The post-deactivation hazard level classification for this facility is RADIOLOGICAL. There
is no potential for other than negligible impact to any individual on-site or off-site. The following
hazard items were reviewed and considered to be “No Significant Hazard” for Building 3028:

»  Chemical Due to the small quantities of chemicals currently used in the facility.
. High Pressure Air  Less than hazard criteria of 3000 psig.
. Steam Less than hazard criteria of 3000 psig and 250 degrees centigrade.

. Electrical Power Less than hazard criteria of 600V.

. Special Equipment No unique equipment which would pose a non-standard industrial
hazard.

. Fire Fire is not considered a credible hazard due to the lack of combustible
materials in the building. ‘



3.1.2 Internal Spaces
3.1.2.1 General Areas

The general areas of Building 3028 consist of the areas of the first, second, third, and fourth
floors. An elevator connected these four floor levels. The general areas contained furniture, cabinets,
and various miscellaneous items used when the facility was in operation and abandoned when the
facility was no longer in use. The second, third, and fourth floors and the elevator shaft are
contaminated with plutonium under the paint. The paint is chipping and peeling, which provides a
potential for transferring the contamination. Prior to deactivation, the second, third, and fourth floors
were monitored by continuous alpha air monitors (CAAMSs) to alert personnel if alpha emitting
material had been released into the area.

Pre-deactivation radioactive contamination levels and radiation levels for these areas are listed
in Table 1, “Pre-Deactivation Radioactive Contamination Levels,” and Table 2, “Pre-Deactivation
Radiation Levels,” respectively. See Sect. 3.1.5. Pre-deactivation hazardous materials and waste
located in these areas are listed in Table 3, “Building 3028 Pre-Deactivation Hazardous Materials
and Waste.” See Sect. 3.1.6.

3.1.2.2 East Air Lock

The east air lock contained cabinets, shelving, and various miscellaneous items used when the
facility was in operation and abandoned when the facility was no longer in use. The pit below the
floor in the southeast corner contains drain piping for Building 3047 and part of the filters for the
Building 3028 process off-gas system. The pit contained 6 in. of water the last time it was opened
prior to deactivation. The floor above the pit has been roped off as a radiation area. Tank W-1, a 500-
gal waste tank from the liquid low-level waste (LLLW) system, was used for process waste from the
hot cells and is located below the building floor under the east air lock. An access cover to Tank W-1
is located in the east air lock. The associated LLLW pump that was used to evacuate Tank W-1 was
abandoned in place prior to deactivation. The chilled water unit located in the east air lock is
internally contaminated. Prior to deactivation, the chilled water system provided space cooling as
well as process cooling in the facility. Prior to deactivation, the east air lock operating area was
monitored by a CAAM to alert personnel if alpha emitting materials had been released into the area.

Pre-deactivation radioactive contamination levels and radiation levels for the east air lock
are listed in Table 1, “Pre-Deactivation Radioactive Contamination Levels,” and Table 2,
“Pre-Deactivation Radiation Levels,” respectively. See Sect. 3.1.5. Pre-deactivation hazardous
materials and waste located in the east air lock are listed in Table 3, “Building 3028 Pre-Deactivation
Hazardous Materials and Waste.”

3.1.2.3 West Air’Lock

The west air lock contained cabinets, shelving, and various miscellaneous items used when the
facility was in operation and abandoned when the facility was no longer in use. The charcoal filter
pit, located under the floor in the west air lock, was removed from service when the new air handling
system was installed in the early 1980s. The pit is potentially contaminated. However, short-lived
fission products were last processed in Building 3028 in 1986 and are expected to have decayed prior
to deactivation. Prior to deactivation, the west air lock area was monitored by a CAAM to alert
personnel if alpha emitting material had been released into the area.



5

Pre-deactivation radioactive contamination levels and radiation levels for the west air
lock are listed in Table 1, “Pre-Deactivation Radioactive Contamination Levels,” and Table 2,
“Pre-Deactivation Radiation Levels,” respectively. See Sect. 3.1.5. Pre-deactivation hazardous
materials and waste located in the west air lock are listed in Table 3, “Building 3028 Pre-
Deactivation Hazardous Materials and Waste.”

3.1.2.4 Short-Lived Fission Products Operating Area

The SLFP operating area provided access to the manipulators and windows associated with
Cell 7. The SLFP operating area contained furniture, cabinets, and various miscellaneous items
abandoned when the facility was no longer in use. Prior to deactivation, the SLFP operating area was
monitored by a CAAM to alert personnel if alpha emitting materials had been released into the area.

Pre-deactivation radioactive contamination levels and radiation levels for the SLFP operating
area are listed in Table 1, “Pre-Deactivation Radioactive Contamination Levels,” and Table 2,
“Pre-Deactivation Radiation Levels,” respectively. See Sect. 3.1.5. Pre-deactivation hazardous
materials and waste located in the SLFP operating area are listed in Table 3, “Building 3028 Pre-
Deactivation Hazardous Materials and Waste.” See Sect. 3.1.6.

3.1.2.5 Alpha Powder Facility Operating Area

The APF operating area provided access to the manipulators and windows associated with
Cells 1 through 6, as well as, the '*Xe recovery and purification cubicle. The air lock to Cell 6 is
also located in the APF operating area. The first floor elevator station is located in the APF operating
area and provided a convenient mode of transporting personnel from the first floor to the three upper
floors. The APF contained furniture, cabinets, shelving, and various miscellaneous items used when
the facility was in operation and abandoned when the facility was no longer in use. Prior to
deactivation, the APF operating area was monitored by a CAAM to alert personnel if alpha emitting
materials had been released into the area.

Pre-deactivation radioactive contamination levels and radiation levels for the APF operating
area are listed in Table 1, “Pre-Deactivation Radioactive Contamination Levels,” and Table 2,
“Pre-Deactivation Radiation Levels,” respectively. See Sect. 3.1.5. Pre-deactivation hazardous
materials and waste located in the APF operating area are listed in Table 3, “Building 3028
Pre-Deactivation Hazardous Materials and Waste.” See Sect. 3.1.6.

3.1.2.6 Alpha Powder Facility Cell Access Area

The APF cell access area contains the process off-gas filters for Cells 1 through 5. The filter
for Cells 1-4 is located in the ceiling of the APF cell access area, and are contaminated. The cell
ventilation system for Hot Cell 5 is also located in the APF cell access area. The area is highly
contaminated with alpha emitting material. All painted surfaces are suspected to have contamination
under them. '

Pre-deactivation radioactive contamination levels and radiation levels for the alpha powder cell
access area are listed in Table 1, “Pre-Deactivation Radioactive Contamination Levels,” and Table 2,
“Pre-Deactivation Radiation Levels,” respectively. See Sect. 3.1.5. Pre-deactivation hazardous
materials and waste located in the alpha powder cell access area are listed in Table 3, “Building 3028
Pre-Deactivation Hazardous Materials and Waste.” See Sect. 3.1.6.



3.1.2.7 Cell 1-4

Prior to deactivation, the APF cells contained various process items (i.e. cell tools, source cans,
and welders) abandoned when the facility was no longer in use. The APF Cell 1 hot drains were
connected to the LLLW system. APF cells are highly contaminated with alpha (Pu, Cm) from the
process activities performed prior to deactivation. Prior to deactivation, the APF cells provided
primary containment for radioactive material and were shielded by a 2 ft thick water filled shielding
tank containing a glass window. The cells are lined with stainless steel and all penetrations are seal
welded. Cell 1 lighting and electrical services are in poor condition due to radiation damage.

Pre-deactivation radioactive contamination levels and radiation levels for this hot cell are listed
in Table 1, “Pre-Deactivation Radioactive Contamination Levels,” and Table 2, “Pre-Deactivation
Radiation Levels,” respectively. See Sect. 3.1.5. Pre-deactivation hazardous materials and waste
located in this hot cell are listed in Table 3, “Building 3028 Pre-Deactivation Hazardous Materials
and Waste.”

3.1.2.8 Cell 5

Prior to deactivation, Cell 5 contained various process items (i.e. cell tools, source cans, and
welders) abandoned when the facility was no longer in use. The Cell 5 floor drain was connected
to the process drain system. The Cell 5 floor drain was suspected of being disconnected from the
process drain system. The Cell 5 was highly contaminated with beta/gamma emitters from the
process activities performed prior to deactivation. Prior to deactivation, Cell 5 provided primary
containment for radioactive material and was shielded by 1 ft thick concrete walls with 9.5 inches
of armor-plate-steel. The cell has a mineral oil filled lead glass viewing window.

Pre-deactivation radioactive contamination levels and radiation levels for this hot cell are listed
in Table 1, “Pre-Deactivation Radioactive Contamination Levels,” and Table 2, “Pre-Deactivation
Radiation Levels,” respectively. See Sect. 3.1.5. Pre-deactivation hazardous materials and waste
located in this hot cell are listed in Table 3, “Building 3028 Pre-Deactivation Hazardous Materials
and Waste.”

3.1.2.9 Cell 6

Prior to deactivation, Cell 6 contained various process items (i.e. operating equipment, filters,
cans, and welders) abandoned when the facility was no longer in use. The Cell 6 floor drain was
connected to the LLLW system. Cell 6 is highly contaminated with '¥’Pm from the process activities
performed prior to deactivation. Prior to deactivation, Cell 6 provided primary containment for
radioactive material and was shielded with stacked barytes concrete-block walls. Steel clad lead
access doors are located in the east and north walls of the hot cell and the east wall is lead shielded.

Pre-deactivation radioactive contamination levels and radiation levels for this hot cell are listed
in Table 1, “Pre-Deactivation Radioactive Contamination Levels,” and Table 2, “Pre-Deactivation
Radiation Levels,” respectively. see Sect. 3.1.5. Pre-deactivation hazardous materials and waste
located in this hot cell are listed in Table 3, “Building 3028 Pre-Deactivation Hazardous Materials
and Waste.”



3.1.2.10 Cell 7

Cell 7 contained various process items (i.e. cell tools, source cans, and welders) abandoned
when the facility was no longer in use. The Cell 7 hot drain is connected to the LLLW system. Cell 7
is relatively clean; It was entered in 1986 to connect the new cell ventilation system; to install new
equipment and refurbish the windows. This work was halted before it was completed and no
operations have been performed since that time. The west cell window in Cell 7 has only one pane
of glass. Work was stopped in replacing the lead glass when the facility was shutdown. The cell
ventilation filter system was never completed to provide testable high-efficiency particulate air
(HEPA) filters on Cell 7. Process off-gas from Cell 7 exhausts through HEPA filters to the area
process off-gas system. It is assumed that the scrubber still contains contaminated dried salts.

Prior to deactivation, Cell 7 provided primary containment for radioactive material and is
shielded by 3 ft thick high-density concrete south and west walls, a 1 ft. thick high-density concrete
east wall lined with 4 inches of lead, a north wall consisting of a 2 ft. thick concrete partition, and
a top consisting of a stack of five sheets of 3.5 in. thick armor-plate-steel. A steel clad lead access
door and a roof plug are also located on the hot cell. The cell has two mineral oil filled lead glass
viewing windows.

Pre-deactivation radioactive contamination levels and radiation levels for this hot cell are listed
in Table 1, “Pre-Deactivation Radioactive Contamination Levels,” and Table 2, “Pre-Deactivation
Radiation Levels,” respectively. See Sect. 3.1.5. Pre-deactivation hazardous materials and waste
located in this hot cell are listed in Table 3, “Building 3028 Pre-Deactivation Hazardous Materials
and Waste.”

3.1.2.11 Xe Recovery and Purification Cubicle

Prior to deactivation, the Xe Recovery and Purification Cubicle provided primary containment
for radioactive material and was shielded by 3 inch thick steel walls and has a lead glass viewing
window. This system was abandoned in place prior to deactivation activities.

Pre-deactivation radioactive contamination levels and radiation levels for the Xe recovery and
purification cubicle are listed in Table 1, “Pre-Deactivation Radioactive Contamination Levels,” and
Table 2, “Pre-Deactivation Radiation Levels,” respectively. see Sect. 3.1.5. Pre-deactivation .
hazardous materials and waste located in the Xe recovery and purification cubicle are listed in Table
3, “Building 3028 Pre-Deactivation Hazardous Materials and Waste.” See Sect. 3.1.6.

3.1.2.12 Low-Level Scrubber Cubicle

Prior to deactivation, the Low-Level Scrubber Cubicle provided primary containment for
radioactive material and was shielded by 8 inches of stacked barytes concrete block. This system was
abandoned in place prior to deactivation activities.

Pre-deactivation radioactive contamination levels and radiation levels for the low-level
scrubber cubicle are listed in Table 1, “Pre-Deactivation Radioactive Contamination Levels,” and
Table 2, “Pre-Deactivation Radiation Levels,” respectively. See Sect. 3.1.5. Pre-deactivation
hazardous materials and waste located in the low-level scrubber cubicle are listed in Table 3,
“Building 3028 Pre-Deactivation Hazardous Materials and Waste.” See Sect. 3.1.6.



3.1.3 Building Structure and External Spaces
3.1.3.1 Building 3028 Structure

The exterior of Building 3028 was inspected and found to be in generally good structural
condition, with the exception of air in-leakage through various paths. The Building 3028 structure
and exterior in conjunction with the Building 3028 roof provided secondary containment for the APF

3.1.3.2 Building 3028 Roof

The roof of Building 3028 was inspected and found to be in generally good structural
condition, with the exception of air in-leakage through various paths. The Building 3028 roof, in
conjunction with the Building 3028 structure and exterior, provided secondary containment for the
APF. '

3.1.4 Process, Utility and Support Systems
3.1.4.1 Process Off-Gas System

Prior to deactivation, the process off-gas system provided exhaust ventilation services the hot
cells 1-5 in Building 3028. The process off-gas system for Building 3028 is connected to the ORNL
stack which provided a vacuum exhaust of up to -9.0 inches of mercury. The off-gas system for the
cells is controlled to -4.0 meters of water. The process off-gas from the hot cells was filtered through
various sets of HEPA filters prior to discharging to the ORNL stack. The process off-gas system was
determined to be highly contaminated from the process activities performed prior to deactivation.

3.1.4.2 Liquid Low-Level Waste System

Prior to deactivation, the LLLW system provided collection from the hot drain system in the
hot cells. Liquids collected by the LLLW system were stored in a 500 gallon tank (W-1) located
below the floor in the east air lock. Tank W-1 was maintained at a high pH to keep "'l in solution
unit it decayed. A remote potential for criticality existed in this vessel due to enriched uranium in
the waste stream. Therefore, a depleted uranium solution was mixed with all wastes discharged to
tank W-1. Tank W-1 was pumped from Building 3028 to the ORNL Tank farm via the LLLW
discharge pump. W-1 tank level was monitored in the APF operating area. The LLLW system was
determined to be highly contaminated from the process activities performed prior to deactivation.

3.1.4.3 Process Drain System

Prior to deactivation, the process drain system provided a means of removing liquids from the
operating area floors to the ORNL process waste treatment facility. The process drain system was
a gravity drdin system. The process drain system is slightly contaminated from the process and
cleaning activities performed prior to deactivation.

3.1.4.4 Process Water System

Prior to deactivation, the process water system provided make-up water and process water to
the hot cells, laboratories and chilled water systems. The process water system is fed from the
potable water system through a backflow preventer. The process water system is not believed to be
contaminated.



3.1.4.5 Hot Cell Manipulators

Prior to deactivation, the hot cell manipulators provided a means of remote process operation
within the hot cells. Two types of manipulators are in use in Building 3028; the Model 8 manipulator
and the AMF manipulator. Cells 1 through 4 and Cell 7 are equipped with Model 8 manipulators,
Cell 5 is equipped with AMF manipulators. Cell 6 is not equipped with manipulators. Prior to
deactivation, the hot cell manipulator boots and seals were determined to be in poor condition and
a potential for the spread of contamination from the hot cells. The manipulator boots were changed
during the deactivation work.

3.1.4.6 Electrical Power System

Prior to deactivation, the electrical power system provided power and distribution for the 480
VAC electrical service to Building 3028. Typical electrical loads were lighting, pumps, compressors,
welders, heaters, and exhaust fans.

3.1.4.7 Fire Protection System

Prior to deactivation, the fire protection system provided a wet pipe fire suppression system
for Building 3028. Each of the operating areas and laboratories was equipped with sprinkler heads
and alarms as required by the local fire code. In addition, fire extinguishers were placed strategically
in and around Building 3028. No fire protection was provided inside the hot cells or cubicles. The
fire protection system is not believed to be contaminated. '

3.1.4.8 Building Steam System

Prior to deactivation, the Building steam system provided steam for use in heating the operating
areas, as well as, various hot cell processes. A total of 8 heat exchangers were located through out
Building 3028 to provide space heating for operating personnel. The building steam system is not
believed to be contaminated. However, the majority of the steam piping within Building 3028 is
lagged with asbestos insulation materials and is in generally poor shape as indicated by the large
number of steam leaks experienced in the facility during the last several years.

3.1.4.9 HVAC and Building Exhaust System

Prior to deactivation, the (heating, ventilating and air-conditioning) HVAC and building
exhaust system provided cooling and ventilation to the operating areas within Building 3028. A total
of 6 heat exchangers were located through out Building 3028 to provide cooling for operating
personnel. The heat exchangers were cooled by the chilled water system. The HVAC and building
exhaust system is not believed to be contaminated. However, the majority of the chilled water piping
within Building 3028 is lagged with asbestos insulation materials.

3.1.14.10 Elevator

Prior to deactivation, the Building 3028 elevator provided a convenient mode of transporting
personnel from the first floor to the three upper floors. The first floor elevator station is located in
the APF operating area and there are stations located on the second, third, and fourth floors also. The
Building 3028 elevator is a two person drum drive type elevator with a minimal load capacity. The
machinery for the elevator is located in a top hat area above the fourth floor ceiling. The Building
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3028 elevator and elevator shaft are contaminated from the process activities performed prior to
deactivation.

3.1.4.11 Potable Water System

Prior to deactivation, the potable water system provided water to the Building 3028 safety
showers and eye wash stations. The potable water system is not believed to be contaminated.

3.1.4.12 Natural Gas System

The natural gas system to Building 3028 was never used. The system remained capped at the
building from the time of its installation. The natural gas system is not believed to be contaminated.

3.1.4.13 Overhead Cranes

Prior to deactivation, a total of 5 overhead cranes were used in Building 3028 to provide a
means of moving heavy equipment between floors and to gain access to various hot cells. The
overhead cranes are slightly contaminated from the process activities performed prior to
deactivation.

3.1.4.14 Plant Air System

Prior to deactivation, the plant air system provided 110 psig air to Building 3028. The plant air
system was regulated and used for process activities and instrumentation throughout the facility. The
plant air system is not believed to be contaminated.

3.1.4.15 Chilled Water System

Prior to deactivation, a chilled water system with a capacity of five tons was used for all in-cell
cooling. The chiller consisted of a 5-ton compressor unit with an automatic process water condenser.
The chilled water was recirculated through the cell equipment by a dual pump system. An antomatic
make-up tank supplied the necessary water for the chilled water system. The chilled water system
was located in the east air lock. The chilled water system is highly contaminated from the process
activities performed prior to deactivation.

3.1.4.16 Process Vacuum System

Prior to deactivation, the process vacuum system provided a mode of transferring
process solutions. The equipment was located in Cell 6. A filter system of stainless steel Nevaclog'
prefilters and HEPA filters removed particulate matter before the air was discharged to the process
off-gas system. A 50 liter surge tank was located on the main vacuum header and provided an
adequate catch vessel for the maximum solution volume bandled in the facility. A vacuum pump was
used to provide the vacuum to the system. The process vacuum system was determined to be highly
contaminated from the process activities performed prior to deactivation.

'Reference herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise, does not necessarily constitute or imply endorsement, recommendation, or favoring
by the United States Government or any agency thereof.
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3.1.4.17 Chemical Make-up Area

Prior to deactivation, the Chemical Make-up area, located on the second floor on the west end
was used to provide chemical make-up solutions for addition to the Cell 7 vessels. The chemical
make-up area contained two small stainless steel vessels. The make-up tanks drained, through
flexible lines, to funnels connected to pipes leading to vessels in Cell 7. The chemical make-up area
is not believed to be contaminated.

3.1.4.18 Isotope Area Still Area

This system was abandoned in place prior to deactivation activities and is not contaminated.
3.1.4.19 Air Alpha Monitoring System

Prior to deactivation, the air alpha monitoring system consisted of 8 CAAMs located
throughout Building 3028. Each of the operating areas and air locks, as well as, the second, third,
and fourth floors of Building 3028 were equipped with a CAAM. A CAAM alarm system actuated
building evacuation signals and facility exhaust interlocks automatically when high activity was
detected. All of the original 8 CAAMs have been removed from the facility. The individual CAAMSs
were considered to be contaminated from the process activities performed prior to deactivation.
3.1.5 Radioactive Material, Contamination, and Waste

Table 1, “Pre-Deactivation Radioactive Contamination Levels,” lists the radioactive

contamination levels identified on radiation surveys conducted prior to deactivation.

Table 1. Pre-Deactivation Radioactive Contamination Levels

Identification Description Quantity
West Air Lock alpha smear——transferable contamination less than 20 dpm/100cm?®
West Air Lock beta/gamma smear—transferable contamination  less than 340 dpm/100cm”
SLFP Operating Area  alpha smear—transferable contamination less than 20 dpm/100cm?®

SLFP Operating Area  beta/gamma smear—transferable contamination  less than 200 dpm/100cm?
APF Operating Area alpha smear—transferable contamination less than 20 dpm/100cm?®

APF Operating Area beta/gamma smear—transferable contamination  less than 610 dpm/100cm®

East Air Lock alpha smear—transferable contamination less than 20 dpm/100cm?

East Air Lock beta/gamma smear—transferable contamination  less than 200 dpm/100cm?
Alpha Powder Cell alpha smear—transferable contamination Unknown

Access Area

Alpha Powder Cell beta/gamma smear—transferable contamination =~ Unknown

Access Area

Cell 1 alpha smear—transferable contamination greatér than 107 dpm/100cm?
Cell 1 beta/gamma smear—transferable contamination ~ Unknown, masked by the alpha
Cell 2 alpha smear—transferable contamination greater than 107 dpm/100cm®

Cell 2 beta/gamma smear—transferable contamination ~ Unknown, masked by the alpha
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Table 1 (continued)

Identification Description Quantity

Cell 3 alpha smear—transferable contamination 1 to 10x10° dpm/100cm?

Cell 3 beta/gamma smear—transferable contamination ~ Unknown, masked by the alpha

Cell 4 alpha smear-—transferable contamination 1 to 10x10° dpm/100cm’

Cell 4 beta/gamma smear—transferable contamination  unknown, masked by the alpha

Cell 5 alpha smear—transferable contamination 1 to 10x10° dpm/100cm?

Cell 5 beta/gamma smear—ransferable contamination ~ Unknown, masked by the alpha

Cell 6 alpha smear—transferable contamination Unknown, masked by the
beta/gamma

Cell 6 beta/gamma smear—transferable contamination  greater than 107 dpm/100cm?

Cell 7 alpha smear—transferable contamination Unknown, masked by the
beta/gamma

Cell 7 beta/gamma smear—transferable contamination  greater than 107 dpm/100cm®

Xe Cubicle alpha smear-—transferable contamination Unknown

Xe Cubicle beta/gamma smear—transferable contamination ~ Unknown

Low-Level Scrubber alpha smear—transferable contamination Unknown

Cubicle

Low-Level Scrubber beta/gamma smear—transferable contamination  Unknown

Cubicle
Second Floor

Second Floor

Third Floor
Third Floor
Fourth Floor
Fourth-Floor

alpha smear—transferable contamination

beta/gamma smear—transferable contamination

alpha smear—transferable contamination
beta/gamma smear—itransferable contamination
alpha smear—transferable contamination

beta/gamma smear—transferable contamination

less than 20 to 300 dpm/100cm®

less than 200 to 1,000
dpm/100cm®

less than 20 dpm/100cm?
less than 200 dpm/100cm?
less than 20 dpm/100cm®
less than 200 dpm/100 cm?

Table 2, “Pre-Deactivation Radiation Levels,” lists radiation levels identified on radiation
surveys conducted prior to deactivation.
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Table 2. Pre-Deactivation Radiation Levels

Identification Description Quantity
West Air Lock fixed and transferable radiation levels 0.43 mRemv/hr
SLFP Operating Area fixed and transferable radiation levels 0.24 mRem/hr
APF Operating Arca fixed and transferable radiation levels 0.02 mRem/hr
East Air Lock fixed and transferable radiation levels 1.35 mRem/hr
Alpha Powder Cell fixed and transferable radiation levels Unknown
Access Area
Cell 1 fixed and transferable radiation levels Unknown, probably very high
Cell 2 fixed and transferable radiation levels Unknown, probably very high
Cell 3 fixed and transferable radiation levels Unknown, probably very high
Cell 4 fixed and transferable radiation levels Unknown, probably very high
Cell 5 fixed and transferable radiation levels Unknown, probably very high
Cell 6 fixed and transferable radiation levels Unknown, probably very high
Cell 7 fixed and transferable radiation levels Unknown, probably very high
Xe Cubicle fixed and transferable radiation levels Unknown

Low-Level Scrubber
Cubicle

Second Floor
Third Floor
Fourth Floor

fixed and transferable radiation levels

fixed and transferable radiation levels
fixed and transferable radiation levels

fixed and transferable radiation levels

- Unknown

0.07 mRenvhr
0.02 mRem/hr
0.05 mRem/hr

3.1.6 Hazardous Materials and Waste

Table 3, “Building 3028 Pre-Deactivation Hazardous Materials and Waste,” lists the hazardous
materials and waste identified during facility walkdowns prior to deactivation.

Table 3. Building 3028 Pre-Deactivation Hazardous Materials and Waste

Identification

Description

Quantity

Lead- based paint

Used as wall covering throughout building.

indeterminate

Asbestos Floor Tiles Used as floor covering throughout the building. approx. 4000 sq ft
Asbestos Lagging Used as pipe lagging throughout the building indeterminate
Polychlorinated biphenyls  Electrical devices and transformers indeterminate
Lead Shielding Used in Cell walls, doors and windows indeterminate
Mineral Oil Used in Cell 5 window indeterminate
Crank Case Oil Used in Chilled Water Compressor indeterminate
Freon Refrigerant indeterminate

Used in Chilled Water Compressor
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3.2 POST DEACTIVATION FACILITY STATUS

Chapter 9, “Photographs,” contains photographs of the building conditions following
deactivation activities.

3.2.1 Deactivation End Point Completion

End point criteria for deactivation activities and end point completion documentation are not
applicable for Building 3028. The requirement and guidance for these program elements were not
developed prior to Building 3028 deactivation.

3.2.2 Hazards Analysis

A post-deactivation hazard screening has not been performed for this facility. Therefore Hazards
Screening HS/3028/F/RT-5, Rev. 1 remains the current hazard screening for the facility with a Hazard
Level Classification for this facility of RADIOLOGICAL.

3.2.3 Internal Spaces
3.2.3.1 General Areas

The general areas of Building 3028 consist of the once occupied areas of the first, second, third
and fourth floors as well as the elevator and elevator machinery room. The miscellaneous items
abandoned when the facility was no longer in use have been removed from general areas. No
significant combustibles remain in the general areas. The general areas of Building 3028 were
decontaminated to remove transferable contamination from access-required spaces.

The second, third, and fourth floors and the elevator shaft are contaminated with plutonium
under the paint. The paint is chipping and peeling, providing a potential for transferring the
contamination and endangering personnel and the environment. Following deactivation, the second,
third, and fourth floors no longer require monitoring by CAAMs. The CAAMs have been removed
from these areas.

Post-deactivation radioactive contamination levels and radiation levels for this area are listed
in Table 4, “Post-Deactivation Radioactive Contamination Levels,” and Table 5, “Post-Deactivation
Radiation Levels,” respectively. See Sect. 3.2.6. Post-deactivation hazardous materials and waste
located in this area are listed in Table 6, “Building 3028 Post-Deactivation Hazardous Materials and
Waste.” See Sect. 3.2.7.

3.2.3.2 East Air Lock

The miscellaneous items abandoned when the facility was no longer in use have been removed
from this area. No significant combustibles remain. The pit below the floor in the southeast corner
contains drain pipes for Building 3047 and part of the filters for the Building 3028 process off-gas
system. The floor above the pit is roped off as a radiation zone. A 500-gal waste tank (W-1) from the
liquid low-level waste (LLLW) system, used to collect LLLW from hot Cells, 1-5, is located below
the building floor under the east air lock. The cell drains has been plugged and the tank level
instrumentation has been abandoned. The chilled water unit, located in the east air lock, is internally
contaminated. The chilled water system is abandoned in place. Following deactivation the east air
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lock no longer requires monitoring by CAAM. The CAAM has been removed from this area. The east
air lock was decontaminated to remove transferable contamination.

Post-deactivation radioactive contamination levels and radiation levels for this area are listed
in Table 4, “Post-Deactivation Radioactive Contamination Levels,” and Table 5, “Post-Deactivation
Radiation Levels,” respectively. See Sect. 3.2.6. Post-deactivation hazardous materials and waste
located in this area are listed in Table 6, “Building 3028 Post-Deactivation Hazardous Materials and
Waste.” See Sect. 3.2.7.

3.2.3.3 West Air Lock

The miscellaneous items abandoned when the facility was no longer in use have been removed
from this areas. No significant combustibles remain. Following deactivation the west air lock no
longer requires monitoring by CAAM. The CAAM has been removed from this area. The west air
lock was decontaminated to remove transferable contamination.

Post-deactivation radioactive contamination levels and radiation levels for this area are listed
in Table 4, “Post-Deactivation Radioactive Contamination Levels,” and Table 5, “Post-Deactivation
Radiation Levels,” respectively. See Sect. 3.2.6. Post-deactivation hazardous materials and waste
located in this area are listed in Table 6, “Building 3028 Post-Deactivation Hazardous Materials and
Waste.” See Sect. 3.2.7.

3.2.3.4 Short-Lived Fission Product Operating Area

The miscellaneous items abandoned when the facility was no longer in use have been removed
from this areas. No significant combustibles remain. Following deactivation the SLFP operating area
no longer requires monitoring by CAAM. The CAAM has been removed from this area. The SLFP
operating area was decontaminated to remove transferable contamination.

Post-deactivation radioactive contamination levels and radiation levels for this area are listed
in Table 4, “Post-Deactivation Radioactive Contamination Levels,” and Table 5, “Post-Deactivation
Radiation Levels,” respectively. See Sect. 3.2.6. Post-deactivation hazardous materials and waste
located in this area are listed in Table 6, “Building 3028 Post-Deactivation Hazardous Materials and
Waste.” See Sect. 3.2.7.

3.2.3.5 Alpha Powder Facility Operating Area

The miscellaneous items abandoned when the facility was no longer in use have been removed
from this area. No significant combustibles remain. The first floor elevator station has been locked
and is considered a no- access- required area. Following deactivation the APF operating area no
longer requires monitoring by CAAM. The CAAM has been removed from this area. The APF
operating area was decontaminated to remove transferable contamination.

Post—deactivation radioactive contamination levels and radiation levels for this area are listed
in Table 4, “Post-Deactivation Radioactive Contamination Levels,” and Table 5, “Post-Deactivation
Radiation Levels,” respectively. See Sect. 3.2.6. Post-deactivation hazardous materials and waste
located in this area are listed in Table 6, “Building 3028 Post-Deactivation Hazardous Materials and
Waste.” See Sect. 3.2.7.
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3.2.3.6 Alpha Powder Facility Cell Access Area

The miscellaneous items abandoned when the facility was no longer in use have been removed

. from this area. No significant combustibles remain. The process off-gas filters for Cells 1 through 4

and the cell ventilation system for Cell 5 have been abandoned in place. Following deactivation the

alpha powder cell access area requires monitoring by CAAM. The alpha powder facility cell access

area was decontaminated to remove transferable contamination. However, the area remains highly
alpha contaminated. All painted surfaces have contamination under them.

Post-deactivation radioactive contamination levels and radiation levels for this area are listed
in Table 4, “Post-Deactivation Radioactive Contamination Levels,” and Table 5, “Post-Deactivation
Radiation Levels,” respectively. See Sect. 3.2.6. Post-deactivation hazardous materials and waste
located in this area are listed in Table 6, “Building 3028 Post-Deactivation Hazardous Materials and
Waste.” See Sect. 3.2.7.

3.2.3.7 Cell 1-4

The miscellaneous items abandoned when the facility was no longer in use have been removed
from this hot cell. No significant combustibles remain. The hot cell manipulator boots and isolation
bags were removed and replaced. New boots were placed on the master slaves of the manipulators.
The plastic boot and wiper which seals around the manipulator were removed. The manipulator
control arms are bagged as an added precaution. The viewing window and shield tanks are drained
and abandoned in place. All service lines and systems have been deactivated and abandoned in place.
Drains have been plugged.

Post-deactivation radioactive contamination levels and radiation levels for this area are listed
in Table 4, “Post-Deactivation Radioactive Contamination Levels,” and Table 5, “Post-Deactivation
Radiation Levels,” respectively. See Sect. 3.2.6. Post-deactivation hazardous materials and waste
located in this area are listed in Table 6, “Building 3028 Post-Deactivation Hazardous Materials and
Waste.” See Sect. 3.2.7.

3238CellS

The miscellaneous items abandoned when the facility was no longer in use have been removed
from this hot cell. No significant combustibles remain. The hot cell manipulator boots and isolation
bags were removed and replaced. New boots were placed on the master slaves of the manipulators.
The plastic boot and wiper which seals around the manipulator were removed. The manipulator
control arms are bagged as an added precaution. The viewing window for Cell 5 still contains mineral
oil. All service lines and systems have been deactivated and abandoned in place. Drains have been

plugged.

Post-deactivation radioactive contamination levels and radiation levels for this area are listed
in Table 4, “Post-Deactivation Radioactive Contamination Levels,” and Table 5, “Post-Deactivation
Radiation Levels,” respectively. See Sect. 3.2.6. Post-deactivation hazardous materials and waste
located in this area are listed in Table 6, “Building 3028 Post-Deactivation Hazardous Materials and
Waste.” See Sect. 3.2.7.
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3.2.3.9Cell 6

The miscellaneous items abandoned when the facility was no longer in use have been removed
from this hot cell. No significant combustibles remain. All service lines and systems have been
deactivated and abandoned in place. Drains have been plugged.

Post-deactivation radioactive contamination levels and radiation levels for this area are listed
in Table 4, “Post-Deactivation Radioactive Contamination Levels,” and Table 5, “Post-Deactivation
Radiation Levels,” respectively. See Sect. 3.2.6. Post-deactivation hazardous materials and waste
Jocated in this area are listed in Table 6, “Building 3028 Post-Deactivation Hazardous Materials and
Waste.” See Sect. 3.2.7.

3.2.3.10 Cell 7

The miscellaneous items abandoned when the facility was no longer in use have been removed
from this hot cell. No significant combustibles remain. The hot cell manipulator boots and isolation
bags were removed and replaced. New boots were placed on the master slaves of the manipulators.
The plastic boot and wiper which seals around the manipulator were removed. The manipulator
control arms are bagged as an added precaution. All service lines and systems have been deactivated
and abandoned in place. Drains have been plugged.

Post-deactivation radioactive contamination levels and radiation levels for this area are listed
in Table 4, “Post-Deactivation Radioactive Contamination Levels,” and Table 5, “Post-Deactivation
Radiation Levels,” respectively. See Sect. 3.2.6. Post-deactivation hazardous materials and waste
located in this area are listed in Table 6, “Building 3028 Post-Deactivation Hazardous Materials and
Waste.” See Sect. 3.2.7.

3.2.3.11 Xe Recovery and Purification Cubicle

This system was abandoned in place prior to deactivation activities, however, the walls and floor
were sealed during deactivation activities.

Post-deactivation radioactive contamination levels and radiation levels for this area are listed
in Table 4, “Post-Deactivation Radioactive Contamination Levels,” and Table 5, “Post-Deactivation
Radiation Levels,” respectively. See Sect. 3.2.6. Post-deactivation hazardous materials and waste
located in this area are listed in Table 6, “Building 3028 Post-Deactivation Hazardous Materials and
Waste.” See Sect. 3.2.7.

3.2.3.12 Low-Level Scrubber Cubicle

This area of the facility was abandoned prior to deactivation. No deactivation activities were
performed for this area.

Post-deactivation radioactive contamination levels and radiation levels for this area are listed
in Table 4, “Post-Deactivation Radioactive Contamination Levels,” and Table 5, “Post-Deactivation
Radiation Levels,” respectively. See Sect. 3.2.6. Post-deactivation hazardous materials and waste
located in this area are listed in Table 6, “Building 3028 Post-Deactivation Hazardous Materials and
Waste.” See Sect. 3.2.7.
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3.2.4 Building Structure and External Spaces
3.2.4.1 Building 3028 Structure
The exterior of Building 3028 was inspected and found to be in generally good structural

condition. The building exterior has been cocooned to eliminate air in-leakage and to provide an
effective containment for the building.

3.2.4.2 Building 3028 Roof
The roof of Building 3028 was inspected and found to be in generally good structural condition.

The building exterior has been cocooned to eliminate air in-leakage and to provide an effective
containment for the building.

3.2.5 Process, Utility, and Support Systems
3.2.5.1 Process Off-Gas System

The process off-gas system remains in operation to provide negative pressure contamination
control for Cells 1 through 5 and Cell 7. All controls and negative pressure relief valves associated

with the process off-gas system remain in operation as well. The process off-gas system remains
contaminated from the process activities performed prior to deactivation.

3.2.5.2 Liquid Low-Level Waste System
The LLLW system has been abandoned in place. The system remains connected to the ORNL

tapk farm. Drains in individual cells have been plugged. The LLLW system remains highly
contaminated from the process activities performed prior to deactivation.

3.2.5.3 Process Drain System

The process drain system has been abandoned in place. The process drain system remains
connected to the ORNL process waste system. The process drain system remains highly contaminated
from the process and cleaning activities performed prior to deactivation.
3.2.5.4 Process Water System

Isolated, drained, and abandoned in place.
3.2.5.5 Cell Manipulators

The hot cell manipulator boots and isolation bags were removed and replaced. New boots were
placed on the slave ends of the manipulators. The plastic boot and wiper which seals around the

manipulator were removed. The manipulator control arms are bagged as an added precaution.

3.2.5.6 Electrical Power System

All electrical services, with the exception of lighting, have been disconnected or de-energized
at the main breaker box.
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3.2.5.7 Fire Protection System
The fire protection system will be drained and isolated from the fire main header. The fire
protection system was drained and abandoned but potentially available for use if there is a fire in the
building. A automatic heat detector system was connected to the alarm system and is active.
3.2.5.8 Building Steam System
The building steam system has been isolated, drained, and abandoned in place.

3.2.5.9 HVAC and Building Exhaust System

The HVAC and building exhaust system has been isolated, de-energized, and abandoned in
place.

3.2.5.10 Elevator

The Building 3028 elevator has been de-energized and abandoned in place. The elevator stations
on the first, second, third, and fourth floors have been locked to prevent access. The Building 3028
elevator and elevator shaft remain contaminated from the process activities performed prior to
deactivation.

3.2.5.11 Potable Water System’

The potable water system has been isolated, drained, and abandoned in place. The incoming
potable water line has been capped in the Cell 6 air lock.

3.2.5.12 Natural Gas System

The natural gas system has been isolated, vented, and abandoned in place.
3.2,5.13 Overhead Crane

All overhead cranes have been de-energized and abandoned in place. All oil has been drained
from gear boxes. The overhead cranes remain contaminated from the process activities performed
prior to deactivation.
3.2.5.14 Plant Air System

The plant air system has been isolated, vented, and abandoned in place.

3.2.5.15 Chilled Water System

The chilled water system has been isolated, drained, and abandoned in place. The chilled water
system remains contaminated from the process activities performed prior to deactivation.
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3.2.5.16 Process Vacuum System

The process vacuum system has been isolated, de-energized, and abandoned in place. The
process vacuum system remains highly contaminated from the process activities performed prior to

deactivation.

3.2.5.17 Chemical Make-up Area

The Chemical Make-up Area has been isolated and abandoned in place.

3.2.5.18 Isotope Area Still

The Isotope Area Still has been isolated and abandoned in place.

3.2.5.19 Air Alpha Monitoring System

All operable CAAMs have been removed from Building 3028.

3.2.6 Radioactive Material, Contamination, and Waste

Table 4, “Post-Deactivation Radioactive Contamination Levels,” lists the radioactive

contamination levels identified in Hazards Screening HS/3028/F/RT-5, Rev. 1.

Table 4. Post-Deactivation Radioactive Contamination Levels

Identification Description Quantity

West Air Lock alpha smear—transferable contamination less than 20 dpm/100cm?

West Air Lock beta/gamma smear—iransferable less than 200 dpm/100cm®
contamination

SLFP Operating Area alpha smear—transferable contamination less than 20 dpm/100cm?

SLFP Operating Area beta/gamma smear—transferable less than 200 dpm/100cm?
contamination

APF Operating Area alpha smear—transferable contamination less than 20 dpm/100cm?

APF Operating Area beta/gamma smear—transferable less than 200 dpm/100cm®
contamination

East Air Lock alpha smear—transferable contamination less than 20 dpm/100cm?

East Air Lock beta/gamma smear—itransferable less than 200 dpm/100cm?
contamination

Alpha Powder Cell alpha smear—transferable contamination less than 300 to 2,100

Access Area dpm/100cm?

Alpha Powder Cell beta/gamma smear—transferable less than 1,000 to 8,000

Access Area contamination dpm/100cm®

Cell 1 alpha smear—transferable contamination greater than 107 dpm/100cm’

Cell 1 beta/gamma smear—transferable Unknown, masked by the
contamination alpha

Cell 2 alpha smear—transferable contamination greater than 107 dpm/100cm®
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Table 4 (continued)
Identification Description Quantity
Cell 2 beta/gamma smear—transferable " Unknown, masked by the
contamination ' alpha
Cell 3 alpha smear—transferable contamination 1 to 10x10° dpm/100cm?
Cell 3 beta/gamma smear-—iransferable Unknown, masked by the
contamination alpha
Cell 4 alpha smear—transferable contamination . 1 to 10x10° dpm/100cm?
Cell 4 beta/gamma smear—iransferable Unknown, masked by the
contamination alpha
Cell 5 alpha smear—transferable contamination 1 to 10x10° dpm/100cm?
Cell 5 beta/gamma smear—iransferable Unknown, masked by the
contamination alpha
Cell 6 alpha smear—transferable contamination Unknown, masked by the
; beta/gamma
Cell 6 beta/gamma smear—transferable greater than 10’ dpm/100cm?
contamination
Cell 7 alpha smear—transferable contamination Unknown, masked by the
beta/gamma
Cell 7 beta/gamma smear—transferable greater than 107 dpm/100cm?
contamination
Xe Cubicle alpha smear—transferable contamination Unknown
Xe Cubicle beta/gamma smear—transferable Unknown
contamination
Low-Level Scrubber alpha smear—transferable contamination Unknown
Cubicle .
Low-Level Scrubber beta/gamma smear——transferable Unknown
Cubicle contamination
Second Floor alpha smear—transferable contamination less than 20 to 300
dpm/100cm®
Second Floor beta/gamma smear—iransferable less than 200 to 1,000
contamination dpm/100cm?
Third Floor alpha smear—transferable contamination less than 20 dpm/100cm?
Third Floor beta/gamma smear—transferable less than 200 dpm/100cm’
contamination :
Fourth Floor alpha smear—transferable contamination less than 20 dpm/100cm?
Fourth Floor beta/gamma smear—transferable less than 200 dpm/100cm®

contamination
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Table 5, “Post-Deactivation Radiation Levels,” lists radiation levels identified in Hazards

Screening HS/3028/F/RT-5, Rev. 1.

Table 5. Post-Deactivation Radiation Levels

Identification

Description

Quantity

West Air Lock

SLFP Operating Area

APF Operating Area

East Air Lock

Alpha Powder Cell Access Area
Cell 1

Cell 2

Cell 3

Cell 4

Cell 5

Cell 6

Cell 7

Xe Cubicle

Low-Level Scrubber Cubicle
Second Floor

Third Floor

Fourth Floor

fixed and transferable
radiation levels

fixed and transferable
radiation levels

fixed and transferable
radiation levels

fixed and transferable
radiation levels

fixed and transferable
radiation levels

fixed and transferable
radiation levels

fixed and transferable
radiation levels

fixed and transferable
radiation levels

fixed and transferable
radiation levels

fixed and transferable
radiation levels

fixed and transferable
radiation levels

fixed and transferable
radiation levels

fixed and transferable
radiation levels

fixed and transferable
radiation levels

fixed and transferable
radiation levels

fixed and transferable
radiation levels

fixed and transferable
radiation levels

less than or equal to 3.0 mRem/hr
less than or equal to 1.0 mRem/hr
less than 1.0 mRem/hr

less than or equal to 15.0
mRem/hr

less than 1.0 mRem/hr

Unknown, probably very high
Unknown, probably very high
Unknown, probably very high
Unknown, probably very high
Unknown, probably very high
Unknown, probably very high
Unknown, probably very high
Unknown

Unknown

less than 20.0 mRem/hr

less than 0.05 mRem/hr

less than 0.1 mRemv/hr
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3.2.7 Hazardous Materials and Waste

Table 6, “Building 3028 Post-Deactivation Hazardous Materials and Waste,” lists the
hazardous materials and waste identified during facility walkdowns following deactivation.

Table 6. Building 3028 Post-Deactivation Hazardous Materials and Waste

Identification Description Quantity
Lead based paint Used as wall covering indeterminate
throughout building.

Asbestos Floor Tiles Used as floor covering approx. 4000 sq.ft.
throughout the building.

Asbestos Lagging Used as pipe lagging indeterminate
throughout the building

Asbestos Waste Bagged waste 1 bag
from steam leak repairs

Polychlorinated biphenyls Electrical devices indeterminate

and transformers ‘
Lead Shielding Used in Cell walls, indeterminate

doors and windows

Mineral Oil Used in Cell windows indeterminate
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4. BUILDING 3028 DEACTIVATION ACTIVITIES

The following section addresses the major activities performed during the deactivation of
Building 3028. The objectives of the deactivation process were to place the facility in a passively
safe and environmentally stable configuration which can be efficiently and cost effectively
maintained for an indefinite period of time. The major deactivation issues with regard to
Building 3028 are listed below. ’

4.1 INTERNAL SPACES—ACCESS REQUIRED
4.1.1 General Areas

All storage cabinets, desks, file cabinets and miscellaneous office materials were removed from
the building. Some were green-tagged for reuse. The remaining items were size reduced as
applicable and disposed of. Some asbestos was removed in accordance with safety work permits and
plant and equipment asbestos removal procedures. The asbestos floor tiles were not removed and
are not intended to be removed until facility decontamination and decommissioning. Asbestos
insulation of steam piping and dulled water lines remaining. Lead based paint exists through out the
building as wall covering. The areas which were peeling and flaking have been repaired, the
remainder of the paint will remain as is. Paint condition is an inspection item in the S&M plan for
Building 3028.

4.1.2 East Air Lock

All storage cabinets, desks, file cabinets and miscellaneons materials were removed from the
east air lock. All combustibles were removed from the area. The east air lock was decontaminated
to remove transferable contamination from the access required area. All systems and services to the
east air lock were de-energized, drained, vented, and isolated. The process off-gas filter pit, located
in the east air lock remains contaminated.

4.1.3 West Air Lock

All storage cabinets, desks, file cabinets and miscellaneous materials were removed from the
west air lock. All combustibles were removed from the area. The west air lock was decontaminated
to remove transferable contamination from the access required area. All systems and services to the
west air lock were de-energized, drained, vented, and isolated.

4.1.4 Short-lived Fission Product Operating Area

All storage cabinets, desks, file cabinets and miscellaneous materials were removed from the
SLFP operating area. All combustibles were removed from the area. The SLFP operating area was
decontaminated to remove transferable contamination from the access required area. All systems and
services to the SLFP operating area were de-energized, drained, vented, and isolated.

4.1.5 Alpha Powder Facility Operating Area

All storage cabinets, desks, file cabinets and miscellaneous materials were removed from the
APF operating area. All combustibles were removed from the area. The APF operating area was
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decontaminated to remove transferable contamination from the access required area. All systems and
services to the APF operating area were de-energized, drained, vented, and isolated.

4.1.6 Alpha Powder Facility Cell Access Area

Entrance into old cell ventilation duct was sealed to prevent new ventilation system from

pulling contamination from the duct. The charging area behind the cells was cleaned to remove
potential airborne contaminates in accordance with parameters detailed in the radworker permits.

4.2 INTERNAL SPACES—NO ACCESS REQUIRED

4.2.1 Cells 1-4

The following deactivation activities were performed in Cell 1:
All waste and loose equipment was removed, cut up, and downsized then placed in five gallon
lard containers. The five gallon lard containers were then placed into 55-gallon transuranic
waste drums.
The cell manipulator boots and isolation bags were removed and replaced. New boots were
placed on the master slaves of the manipulators. The plastic boot and wiper which seals around

the manipulator were removed.

The cell windows and water-filled shielding tanks were drained and disposed of as processed
waste.

The cell was wiped down to reduce airborne contamination.
All cell service lines were identified, labeled, and plugged.
All in-cell filters were removed.

All cell drains were plugged.

Access to the cell was secured.

Aluminum plates were placed over the cell glove parts in Cells 2 and 3.

4.2.5Cell 5

The following deactivation activities were performed in Cell 5:

All waste and loose equipment was removed, cut up, and downsized then placed in five gallon
lard containers and transferred to waste management.

The cell manipulator boots and isolation bags were removed and replaced. New boots were
placed on the slave ends of the manipulators. The plastic boot and wiper which seals around the
manipulator were removed.
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e The cell was wiped down to reduce airborne contamination.
¢ All cell service lines were identified, labeled, and plugged.
e All in cell filters were removed.
e All cell drains were plugged.
e Access to the cell was secured.
4.2.6 Cell 6

The following deactivation activities were performed in Cell 6:

e All waste and loose equipment was removed, cut up, and downsized then placed in five gallon
lard containers and transferred to waste management.

e The cell was wiped down to reduce airborne contamination.
o All cell service lines were identified, labeled, and plugged.
e Allin cell filters were removed.
«  All cell drains were plugged.
e Access to the cell was secured.
4.2.7 Cell 7
The following deactivation activities were performed in Cell 7:

+  All waste and loose equipment was removed, cut up, and downsized then placed in five gallon
lard containers and transferred to waste management.

+  The cell manipulatdr boots and isolation bags were removed and replaced. New boots were
placed on the master slave ends of the manipulators. The plastic boot and wiper which seals
around the manipulator were removed.

»  The cell was wiped down to reduce airborne contamination.

+  All cell service lines were identified, labeled, and plugged.

¢ All in cell filters were removed.

¢  All cell drains were plugged.

e Access to the cell was secured.
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4.2.8 Xe Recovery and Purification Cubicle

The only deactivation activity that was performed consisted of sealing the walls and floor.
4.2.9 Low-Level Scrubber Cubicle

This area of the facility was abandoned prior to deactivation. No deactivation activities were
performed for this area. :
4.3 EXTERNAL SPACES
4.3.1 Building 3028 Structure

The building structure was inspected and repaired, as necessary, to provide structural stability
for the next 5 years. The building was sealed to provide an effective secondary containment
boundary and to prevent animal intrusion to the interior during the post-deactivation S&M period.
4.3.2 Building 3028 Roof

The building roof was repaired and sealed, as necessary, to provide an effective secondary
containment boundary and to minimize the amount of water in leakage during the post-deactivation
S&M period.
4.4 OPERATIONAL SYSTEMS

4.4.1 Electrical Power System

All electrical services that were not essential to the basic S&M operations were disconnected
at the main breaker box.

4.4.2 Process Off-Gas System

The process off-gas system remains in operation to provide negative pressure contamination
control for Cells 1 through 5 and Cell 7. All controls and negative pressure relief valves associated
with the process off-gas system remain in operation as well. No decontamination of the process off-
gas system has been performed.
4.4.3 Fire Protection System

The fire protection system has been drained and isolated from the fire main header. The fire
protection system has been converted from a wet pipe protection system to a dry pipe delivery
system available for use if there is a fire in the building.

4.5 MOTHBALLED SYSTEMS

None associated with Building 3028.
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4.6 ABANDONED SYSTEMS
4.6.1 Building Steam System

The building steam system supply was drained and valved off at the pipe chase south of the
building.

4.6.2 HVAC and Building Exhaust System
The HVAC and building exhaust system was de-energized and abandoned in place.

4.6.3 Elevator

The Building 3028 elevator was parked, de-energized, and abandoned in place.
No decontamination was performed on the elevator or the elevator shaft.

4.6.4 Cell Manipulators
The cell manipulator boots and isolation bags were removed and replaced. New boots were
placed on the master slaves of the manipulators. The plastic boot and wiper which seals around the

manipulator were removed. Decontamination was performed, as required, during manipulator boot
replacement.

4.6.5 Potable Water System

Potable water has been isolated from Building 3028 by capping the incoming line located in the
Cell 6 air lock. The header for the building also supplies Building 3047 and was therefore not
isolated.

4.6.6 Natural Gas System
Natural gas was drained and valved off at Valve 147 on the pipe chase south of the building.
4.6.7 Overhead Cranes

The overhead cranes were de-energized and abandoned in place. Minor decontamination was
performed on the overhead cranes to minimize the potential spread of contamination.

4.6.8 Plant Air System
The plant air system has been depressurized and valved off at Valve 86 on the south pipe chase.
4.6.9 Chilled Water System

Cooling water for the air handling systems has been isolated and drained. No decontamination
of the chilled water system has been performed.
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4.6.10 Liquid Low-Level Waste System

Deactivation activities were performed for the LLLW system, which included plugging the drain
access with a plexiglass plug to prevent spills. No decontamination of the LLLW system has been
performed.
4.6.11 Process Drain System

The process floor drains remain in operation to direct any water in-leakage to the ORNL Tank
Farm and prevent any contamination from leaving a controlled system. No decontamination of the
process drain system has been performed.
4.6.12 Process Water System

The main process water supply header to the building was valved off at Valve 2-170 as shown
in Figure 4. In addition, the process water supply pipe was cut and capped inside the building in the
Cell 6 Air lock.
4.6.13 Process Vacuum System

The process vacuum system has been isolated, de-energized, and abandoned in place.
4.6.14 Chemical Make-up Area

The chemical make-up area has been isolated and abandoned in place.
4.6.15 Isotope Area Still

The Isotope Area Still Area has been isolated and abandoned in place.

'4.6.16 Air Alpha Monitoring System

All CAAMs were removed from Building 3028.
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5. TRANSITION ACTIVITIES

Building 3028 will be officially transferred from the DOE Office of Facility Transition and
Management (EM-60) program to the EM-40 program by a Memorandum of Agreement (MOA).
The building will be accepted “as is” by EM-40 at the time of transfer.

5.1 MEMORANDUM OF AGREEMENT

The Memorandum of Agreement (MOA) documents the requirements agreed upon between the
Office of Environmental Restoration (EM-40) and the Nuclear Materials and Facility Stabilization
Program (EM-60). The signed MOA indicates acceptance by EM-40 that the criteria outlined in the
MOA have been completed satisfactorily, with the exception of a post-transition punch list, and that
the level of deactivation of the facility is acceptable for transition to the EM-40 program.

The items on the post-transition punch list will be finished using EM-60 funding after

deactivation is complete. The details of how the punch list items will be completed and documented
are addressed in the MOA.

5.2 REQUIREMENTS AND COMMITMENTS
5.2.1 Regulatory Requirements

None associated with Building 3028.
5.2.2 Stakeholder Commitments

None associated with Building 3028.

5.3 POST-TRANSITION ACTIVITIES

No Post-Transition punch list items have been identified for Building 3028. All deactivation
activities have been completed prior to transfer to EM-40.
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6. POST-DEACTIVATION SURVEILLANCE
AND MAINTENANCE

The post-deactivation S&M plan for Building 3028 covers S&M activities associated with the
interior spaces, operational and mothballed systems, and external areas related to Building 3028.

The specific objectives of the S&M program for Building 3028 are as follows:
1. Ensure adequate containment of contamination,
2. Provide physical safety and security control,
3. Maintain the facility in a manner that will minimize potential hazards to the public, and

4. Provide a mechanism for the identification and compliance with applicable environmental,
safety, and health requirements.

The post-deactivation S&M plan for Building 3028 details the specific S&M items to be
performed and estimates the annual cost of performance. The S&M cost estimates are based on
previous operational costs associated with similar S&M activities at ORNL.

The S&M activities associated with Building 3028 include the following types of activities:

» Walkdowns and inspections for structural integrity, safety, radioactive contamination, and
hazardous material conditions;

e General housekeeping of the interior and exterior of the building as needed; and

* Maintenance activities required to maintain the security and safety envelop of the facility.
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7. ABNORMAL ACTIVITIES/CONDITIONS

No Abnormal Activities/Conditions have been identified for Building 3028.
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8. TURNOVER PACKAGE DOCUMENTATION

8.1. ADMINISTRATIVE TURNOVER PACKAGE

The administrative turnover package consists of a collection of administrative documents. This
includes procedures, agreements, permits, and other documents not directly related to the physical
facility. The level of detail depends on the conditions, requirements, and agreements specific to the
facility. Appendix B, “Turnover Package Checklists,” contains the Administrative Turnover Package
Checklist which reflects the documents required for this facility with respect to administrative
turnover. The following sections detail the contents of the applicable sections required for
Buiiding 3028.

8.1.1 Final Deactivation Project Report

The final deactivation project report is a management summary describing the facility
deactivation completion, general status, and conditions of the facility and demonstrating
conformance with DOE end point specifications. It identifies management actions needed that are
not routine. Unresolved issues are also described.

8.1.2 Deactivation Locks and Keys Log

The deactivation locks and keys log describes a formal “deactivation lock system” for facility
access, isolation of electrical components, chaining of valves, and other situations where physical
access is to be controlled. The primary purpose of this system is to ensure control as the work force
“backs out” of the facility as specified end points are achieved.

8.2 TECHNICAL TURNOVER PACKAGE

The technical turnover package consists of a collection of technical documents that describe the
facility, its equipment, and the conditions at the completion of all deactivation activities. The level
of detail depends on the conditions, requirements, and agreements specific to the facility.
Appendix B, “Turnover Package Checklists,” contains the Technical Turnover Package Checklist
which reflects the documents required for this facility with respect to technical turnover. The
following sections detail the contents of the applicable sections required for the Building 3028.

8.2.1 Updated Facility Drawings

Facility, room, and cell arrangement drawings—to the extent they exist —are provided.
However, except in unique circumstances, as-built drawings of the deactivated conditions within the
facility are not provided. A list of these drawings for Building 3028 is provided in Table 7. The
documentation provides current status of the deactivation/safe shutdown (if applicable)of the facility
and addresses systems, such as the water, sewer, air, electric, gas, process (mechanical and
chemical), and fire protection systems.
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Table 7. Building 3028 Updated Drawings

Number Rev. Title
H3E-20011-G022 3028 RF Cell Vnt. & Off-Gas
H3E-20011-G031 ‘ 3028 Flr. Cell Vnt. & Off-Gas
H3E-20011-G040 3028 Sec. Cell Vnt. & Off Gas
H3E-20011-SK7 3028, 3047 Demo. CV & 0OG
13E-20011-0002 3028 Off Gas ISD Cell. Vac.
[3E-20011-0005 CV & OG Installation Dets.
H20360EG-004-D 1 Target Fab. Fac. A/C Exh. System Plan 1st F1.
H20360EG-008-D 2 Target Fab. Fac. A/C Equip. Ductwork Elev. 4th FL
S3E-20011-B005 Duct Support Details—Sheet 2

8.2.2 Radioactive Materials Inventory and Survey

An inventory with characterization information of radioactive and fissile material remaining as
contamination is provided. The final radiological/hazardous materials survey records, final
configuration and S&M requirements, available drawings, specifications, procedures, manuals, and
unplanned occurrences records applicable to the facility are also provided.

8.3 SURVEILLANCE AND MAINTENANCE TURNOVER PACKAGE

S&M turnover consists of a collection of documents required to support post-deactivation S&M
activities. The level of detail depends on the S&M specific to the facility. Appendix B, “Turnover
Package Checklists” contains the S&M Turnover Package Checklist which reflects the documents
required for this facility with respect to S&M turnover. The following sections detail the contents
of the applicable sections required for the APF.

8.3.1 Post-Deactivation S&M Plan

This document describes the S&M plan for the facility after deactivation is complete, up to the
initiation of decommissioning. The S&M activities will be integrated into the decommissioning work
and phased out as decommissioning is completed.

8.3.2 Post-Deactivation S&M Procedures

Table 8, “Building 3028 Surveillance and Maintenance Procedures,” contains a list of
procedures required during the post-deactivation S&M period. These procedures outline the
maintenance activities and special surveillances required to ensure that the facility conditions and
safety envelop remain consistent until decommissioning can take place.
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Table 8. Building 3028 surveillance and maintenance procedures

Number

Procedure Title

1P-900
RPP-550

N/A

IP-900

P-1418

SSI 150
MMD/CIDG 1022
MMD/CIDG 1022
MMD/CIDG 1110
MMD/CSSP 1010
MMD/PORB 1011
MMD/CREC 1011
MMD/CTMZ 1012
IP-1312, Rev. 2
IP-1313, Rev. 2

Building 3028 Hazards and Structural Integrity Inspection
Radiological Survey

Building Roof Repair and Maintenance Procedure
General Housekeeping Procedure

Manipulator Removal, Repair, and Replacement

HEPA Filter Performance Testing

Calibration of Photohelic Pressure Gauge

Calibration of Magnahelic Pressure Gauge

Calibration of CAAMSs

Calibration and Testing of Pressure Relief Valves
Calibration and Testing of Control Valves

Calibration of Recorder Controller

Calibration of Pressure Differential Transmitter

Process Off-Gas Systern HEPA Filter Replacement

Local and Central Ventilation System HEPA Filter Replacem<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>