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EXECUTIVE SUMMARY

In support of efforts involving predominantly government funded nuclear research and
development (R&D), General Atomics (GA) has continuously maintained an operational Hot Cell
Facility (HCF) for over 30 years. Built in 1958 as a heavily-shielded remote-handling laboratory,
the HCF has supported a wide variety of radiologically hazardous and/or toxic experimental
operations. Specific authority for the operation of the HCF, and the possession therein of
radioactive materials (including Special Nuclear Material (SNM), by-product, and source
radioactive materials) is embodied in the Nuclear Regulatory Commission (NRC) and State of
California Material Licenses (SNM-696 and 0145-80, respectively) issued by those agencies to
General Atomics.

Usage of the Hot Cell has dropped significantly in recent years. This, in conjunction with the
continuing private industrial development around the site, prompted the decision to decontaminate
and decommission (D&D) the facility and remediate the surrounding area, if necessary for release
to unrestricted use. GA and the Department of Energy (DOE) have established a cost sharing
agreement to accomplish this D&D effort.

The approach to facility characterization is based upon NRC recommendations described in
NUREG-5849 (Ref. 1-1). The purpose of the characterization sampling and analysis activities was
to collect sufficient data to accurately define the extent and magnitude of facility contamination. The
objective of the characterization effort was to provide data for decontamination and
decommissioning, including decontamination techniques, schedules, costs, waste volumes, and
health and safety considerations. The scope of characterization activities is outlined in detail in this
report and included the collection of 206 soil samples, 405 concrete samples, 38 asphalt samples,
28 vegetation samples, 211 miscellaneous samples (floor tile, plaster, etc.), 41 asbestos samples,
and 90 hazardous constituent samples (for Environmental Protection Agency (EPA) method
analysis). In addition to sampling of physical media, visual and radiological surveys were
conducted throughout the HCF and the Controlled Yard, and have been summarized on grid maps
and visual survey forms included in the appendices of this report.

The heart of the HCF contains three shielded cells, the High-Level Cell (HLC), the Low-Level Cell
(LLC) and the Metallography Cell (MET). The High-Level Cell was used to perform destructive
post-irradiation examinations on fuels and structural materials. The Low-Level Cell served as the
staging area for samples being transferred into and out of the High-Level Cell. The Metallography
Cell was used to prepare irradiated fuel and metal samples (i.e., grinding) for use with the
metallograph. Because of the nature of work performed in these cells, they are highly contaminated
and have relatively high general area dose rates. For these reasons, characterization of the HLC,
LLC and the MET has relied on process knowledge and limited measurement. On this basis,
radiation levels associated with the presence of fuel debris have been identified throughout the
HLC and MET and intermittent levels in the LLC. Contamination is also likely behind the steel
plates lining the cells and into the structures to perhaps one inch. Concrete and subsurface soil core
samples taken around the cells indicate a high probability of subsurface contamination under the
north end of the MET and under much of the LLC. Process knowledge indicates that the
subsurface contamination exists under the wells in the HLC.

The radiological assessment demonstrated that approximately 21% of the building floor area had no
contamination and may possibly be free released. Surveys and sampling conducted for the facility
indicated that 50% of the wall areas and 79% of the floor areas are radiologically contaminated.
Many hot particles were found and a potential exists for hot particles to remain shielded beneath
floor tiles and along the floor/wall junctions. The cell penetrations are contaminated and based
upon the core drilling results, subsurface contamination has been verified in several areas within
and below the facility. The construction materials on the HCF roof are contaminated and some
areas of the exterior walls are also affected.
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Hazardous constituent sampling for chemical contaminants was conducted in accordance with EPA
requirements. Hazardous constituent surveys indicated that 23% of the floor and walls are
contaminated with low levels of various hazardous constituents including PCBs, semi-volatile
organic compounds and metals. Core sampling activities also resulted in positive confirmation of
subsurface hazardous contaminants at low levels in areas where oils were used. Floor materials
removed from these areas will need to be segregated as mixed waste due to the presence of both
radiological and chemical contaminants in the floor. Results of the hazardous materials surveys
conducted demonstrate that the majority of the rooms contain removable lead, asbestos, and PCB
items.

A total of forty-one (41) samples were collected and analyzed for the presence of asbestos.
Twenty-one (21) of the samples analyzed tested positive for asbestos. Samples taken from both the
radiologically controlled and non-controlled regions of the HCF tested positive for asbestos. There
is a potential for asbestos to be present in inaccessible portions of the HCF deemed excepted areas.

A soil assessment was conducted for the Controlled Yard surrounding the HCF. Associations of
grid sampling locations were based on general proximity and topography. A majority of the
Controlled Yard area showed some positive results for radiological contamination. These
potentially affected areas will be addressed in the Decommissioning Plan. Subsurface materials
collected from depths of 2' to 3' from contaminated portions of the Controlled Yard showed
detectable radioisotope levels. The distribution of radioisotope constituents fall into discernible
patterns. Hazardous constituents detected in the soil samples include slightly elevated levels of
beryllium, cadmium, and lead.

The data provided in this Characterization Report will support D&D decisions made in preparing
the Decommissioning Plan.
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1. INTRODUCTION
Background for Decontamination and Decommissioning

In support of company efforts involving predominantly government funded nuclear
research and development (R&D), General Atomics (GA) has continuously maintained a
fully operational Hot Cell Facility (HCF) for over 30 years. Built in 1958 as a heavily
shielded remote-handling laboratory, the Facility has supported a wide variety of
radiologically hazardous and/or toxic experimental operations.

The hot cells have been used to perform post-irradiation examinations on fuels, structural
materials, and instrumentation and for dosimetry. Most of the Projects involved
examination of irradiated fuel and graphite for High Temperature Gas-Cooled Reactors
(HTGR). Some of the very earliest examinations involved Hastelloy X-clad uranium oxide-
beryllium oxide fuel for the Marine Gas Cooled Reactor (MGCR), which later was called
the Experimental Beryllium Oxide Reactor (EBOR). The UO,-BeO fuel for the EBOR was

‘made in the part of the GA Hot Cell building that is currently the machine shop.

More recently, the Hot Cell facility has been used for the examination of thermionic fuel
elements (TFE) for space power application and fuel for GA’s own training, research, and
isotope reactor (TRIGA).

In addition to examinations conducted in the cells, the controlled areas, such as the Physical
Test Lab in the GA Hot Cell building have been used since 1980 for the Engineering Scale
Tritium Extraction System (ESTES) project for the New Production Reactor (NPR)
program.

The GA Hot Cell yard and the service gallery have been used for cask handling and cask
maintenance activities, and for waste consolidation, packaging, and characterization (e.g.,
weighing, gamma scanning).

Specific authority for the operation of the HCF, and the possession therein of radioactive
materials (including Special Nuclear Material (SNM), by-product, and source radioactive
materials) is embodied in the Nuclear Regulatory Commission (NRC) and State of
California Material Licenses (SNM-696 and 0145-80, respectively) issued by those
agencies to General Atomics.

Usage of the Hot Cell has dropped significantly in recent years. This, in conjunction with
the continuing private industrial development around the site, prompted the decision to
decontaminate and decommission (D&D) the facility and remediate the surrounding area, if
necessary for release to unrestricted use. GA and the Department of Energy (DOE) have
established a cost sharing agreement to accomplish this D&D effort.

The data provided in this Characterization Report form the basis for planned decisions
which will be determined in preparing the Decommissioning Plan. The Decommissioning
Plan is required by NRC regulations and must be approved by the NRC, California
Department of Health Services (CAL-DHS), and the DOE prior to commencing D&D
activities.

Management Approach

The DOE has contracted with GA in a cost sharing arrangement as Prime Contractor and
Site Manager of the GA Hot Cell D&D Project. The GA Project Manager provides technical

1-1
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management and associated services as the prime Phase 1 D&D contractor. GA established
a project organization which is shown in Figure 1-1.

Interfacing by GA with the NRC and CAL-DHS on licensing and compliance issues is
conducted through Dr. Keith Asmussen, Director of Licensing, Safety, and Nuclear
Compliance.

Purpose and Objectives of Characterization

The purpose of the characterization sampling activities was: 1) to quantify the physical and
chemical characteristics of radiological and hazardous material contamination and the extent
of contaminant distribution; 2) to quantify environmental parameters that affect potential
human exposure from existing and residual radiological contamination under the
unrestricted use condition; 3) to support evaluation of alternative decommissioning actions
and detailed planning of a preferred approach for decontamination, decommissioning, and
waste disposal; and 4) to support required decommissioning plan consideration of
appropriate dose assessments and ALARA analyses to support selection of cleanup criteria

-and decommissioning approach. The objective of this characterization report is to provide

sufficient data to support the D&D alternatives and methods for decommissioning planning.

In the NRC Proposed Branch Technical Position on Radiological Characterization
(November 1994) two main objectives of site characterization activities in support of
decommissioning are given. These are:

(D) to determine the type and extent of radiological contamination of structures,
residues. and environmental media, including the rates of migration in order to
assess the scope of proposed decommissioning actions, ensure the safety of
workers, evaluate potential environmental releases during the decommissioning
process, and determine the adequacy of funding or financial assurance, and

(2) to determine the environmental conditions that could affect the rate and directions of
radionuclide transport and potential human and environmental exposures to
radionuclides to support evaluation of alternative decommissioning actions and
detailed planning of a preferred approach for decommissioning, decontamination,
and waste disposal.

The characterization phase of D&D was performed under contract No. DE-AC03-84SF1
1962 (as revised by Contract Modification No. A040) with the DOE Oakland Operations
Office. Contract Modification A040 specifically addresses characterization requirements for
the HCF and surrounding soils. The characterization methodology is described in
supporting procedures.

The approach to facility sampling and analysis is largely based upon recommendations
described in NUREG-5849 (Ref. 1-1). The purpose of the characterization sampling and
analysis activities was to collect sufficient data to more accurately define the extent and
magnitude of facility contamination. These results were intended to provide data for
decontamination and decommissioning, including decontamination techniques, schedules,
costs, waste volumes, and health and safety considerations, which will be addressed in the
Decommissioning Plan.

It was essential that the characterization sampling strategy be well-documented and
statistically based in order to provide accurate and reliable data. The radiological and
hazardous constituent characterization activities were performed following the approach
outlined in the GA plans and procedures described above and were developed in principle

1-2
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using the recommended methodology described in the following documents: 1) June 1992
draft document entitled “Manual for Conducting Radiological Surveys in Support of
License Termination,” NUREG-5849 (Ref. 1-1); 2) July 1992 draft document Branch
Technical Position on “Site Characterization for Decommissioning Sites,” (Ref. 1-2); 3)
“Quality Assurance for Radiological Monitoring Programs (Normal Operations) - Effluent
Streams and the Environment,” U.S. Reg. Guide 4.15 (Ref. 1-3); 4) “Quality Control for
Environmental Measurements Using Gamma-Ray Spectrometry,” EPA-600/7-77-144 (Ref.
1-4); 5) “Interim Guidelines and Specifications for Preparing Quality Assurance Project
Plans,” QAMS 005/80 (Ref. 1-5); 6) “Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods,” U.S. EPA SW-846 (Ref. 1-6); and 7) “Samples and
Sampling Procedures for Hazardous Waste Streams,” EPA 600/2-80-018 (Ref. 1-7). Many
additional references were reviewed and incorporated in this document and are provided in
the References section.

Characterization activities included determination of background levels of radioactivity with
detection sensitivity and accuracy equivalent to that for the data obtained from field survey
techniques. Historical records and reports were examined to determine potential locations
-of radioactive and hazardous contamination. This information was used to develop maps
for each facility room and the controlled yard to identify the locations of potential
contaminants on the maps. These maps were used during the review of the facility
drawings and the facility walk down to determine areas to be surveyed and sample media to
be removed and analyzed.

The site and facility drawings were reviewed for locations of piping, drains, sewers,
sumps, tanks and other components of liquid handling systems and penetrations into floors
and walls for piping, conduit, anchor bolts, wall and floor interfaces and other similar
building construction materials which were potential sites for accumulation of contaminants
and pathways for migration into sub-floor soil and hollow wall spaces. Review of the
facility and yard drawings was followed by a facility and site walk-down by a multi-
discipline group to review field situations that could affect the survey plan.

To facilitate systematic selection of surveying and sampling locations, a facility and
controlled yard grid system was established in accordance with NUREG-5849. Each
sample location was assigned a grid point designator and recorded on the survey map and
the HCF Characterization Sample Media Chain of Custody Data Sheet. Surveys and
Sampling were performed by trained Health Physics and Hazardous Materials technicians
that followed standard written procedures and used properly calibrated instruments that
were sensitive to the suspected contaminants. In addition, quality assurance audits were
conducted for field and laboratory activities, with corrective actions implemented where
required.

Hazardous contaminants as defined by the Resource Conservation and Recovery Act
(RCRA) and Title 22 of the California Code of Regulations (22 CCR) were also included in
the characterization survey. Visual inspections were conducted for each area of the facility
using specialized checklists to identify all potential hazardous contaminants. Results of
visual inspections and field screening techniques were used to determine areas where media
and swipe samples should be taken. Samples of construction debris and subsurface soils
were analyzed for hazardous constituents at State-Certified Laboratories. The two 2)
laboratories used for characterization of hazardous constituents were Thermo Analytical
Laboratory (TMA) and the GA Radiochemistry Lab, which are both California-Certified
Laboratories. The purpose of this analysis was to identify areas of the facility and yard that
would fall under regulatory consideration for clean-up, disposal and management as
hazardous or radioactive mixed waste. For soil samples, the type of contaminants present
and the extent and magnitude of contamination could be estimated.

1-3
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A certified asbestos contractor was hired to perform sampling of structures within the HCF
that were suspected of containing asbestos bearing materials. Samples were taken from
areas most likely to contain asbestos in an effort to determine the volume of asbestos
materials that would require removal.

The results of each sampling effort and the methodologies used for the various sampling
disciplines (radiological, hazardous, asbestos and soils) are presented in separate sections
of this report. Section 2.0, Site Description, includes information about the site location,
characteristics and building description. Section 3.0, Facility Radiological Assessment,
provides the approach used for radiological sampling and discusses the results obtained.
Section 4.0, Facility Hazardous Constituent Assessment , describes the approach and
rationale for hazardous constituent sampling and discusses the results. Section 5.0 provides
a description of the Facility Asbestos Assessment, and Section 6.0 describes the Soil
Assessment and results. Section 7.0 summarizes the results presented for each section and
conclusions which can be drawn from the report.
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2. SITE DESCRIPTION
Location of Facility Site

The HCF is located within the General Atomics site. GA occupies approximately 120-acres
(48-hectares) about 13 miles (21 km) north of downtown San Diego, California, just
southwest of the convergence of Interstates 5 and 805, and approximately one mile east of
the Pacific Ocean. The location of the site in relation to San Diego County is shown in
Figure 2-1. The HCF occupies Building 23 and the outdoor service yard on GA’s Main
Site, as shown on Figure 2-2.

Ownership

The General Atomics Hot Cell Site, including the fenced, radiologically-controlled yard
area, but excluding the Hot Cell Facility structure, Building 23, is situated on Lot 31 (the
GA Main Site) of Torrey Pines Science Center Unit No. 2, in the City and County of San
Diego, State of California, as shown on Map No. 12845, filed in the Office of the County

‘Recorder for said county on July 23, 1991.

The Hot Cell Facility structure, Building 23, is situated on Lot 34 of Torrey Pines Science
Center Unit No. 2, in the City and County of San Diego, State of California, as shown on
Map No. 12845, filed in the Office of the County Recorder for said county on July 23,
1991. Lot 34 is wholly surrounded within the boundaries of Lot 31, described above.

The properties described above are utilized in their entirety by General Atomics and
subtenants.

General Atomics
3550 General Atomics Court
San Diego, CA 92121-1194

Access to Lot 31 is afforded from General Atomics Court.

Access to Lot 34 is afforded from General Atomics Court across Lot 31.
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Site and Facility History

The property, on which the General Atomics Hot Cell Site is situated, was acquired in
1956 from the City of San Diego, (as part of a 290 acre tract), by the General Dynamics
Corporation, with the expressed purpose of the establishment of the John J. Hopkins
Laboratory for Pure & Applied Science, later named the General Atomic Division of
General Dynamics.

The General Atomics Hot Laboratory, later named the Hot Cell Facility, was designed and
subsequently built in 1958 - 1959 by the Bechtel Corporation, San Francisco, CA.
Construction of the Facility was initiated by the GA Metallurgy Department, to support the
expected company efforts in the nuclear industry, including HTGR and TRIGA fuel
research and development.

In late 1959, during the final phase of Facility construction, it was decided to expand the
original 6,200 ft.> (579 m®) building design, by the addition of a 1,200 ft.2 (111
m’)laboratory space to accommodate the EBOR fuel fabrication facility.

Licensing and Operations

General Atomics operates the Hot Cell Facility under authority of the U. S. Nuclear
Regulatory Commission Special Nuclear Material License No. SNM-696, and the State of
California Source and Byproduct License No. 0145-80. Licensed operations included
receipt, handling, and shipment of radioactive materials shipping casks, and the remote
handling, examination, and storage of previously-irradiated fuel materials. During the
period of 1960 through 1972, the HCF was also licensed for work involving the
development, fabrication, and inspection of UO,-BeO fuel materials.

Processes Performed

Built in 1958 as a heavily shielded remote-handling laboratory, the facility has supported a
wide variety of radiologically hazardous and/or toxic experimental operations ‘in a safe,
efficient manner. More than 100 hot cell examination projects have been conducted from as
early as 1960.

The hot cells have been used to perform post-irradiation examinations on fuels, structural
materials, and reactor dosimetry material and instrumentation. Most of the projects involved
examination of irradiated fuel and graphite for HTGR fuel. Some of the very earliest
examinations involved Hastelloy X-clad uranium oxide-beryllium oxide fuel for the
MGCR, which later was called the EBOR. The UO,-BeO fuel for the EBOR was fabricated
in the part of the GA Hot Cell building that is currently the Machine Shop (Room 23/108).

Approximately a dozen examinations have involved thermionic fuel elements (TFE) for
space power applications. The TFEs consisted of tungsten-clad uranium oxide, uranium
carbide, or uranium-zirconium carbide emitters.

Besides remote examinations in the cells, the HCF controlled areas, such as the Physical
Test Lab (Room 23/109), in the GA Hot Cell building have been used since 1980 for the
ESTES project for the NPR program.

The GA Hot Cell controlled yard and the Service Gallery (Room 23/111) have been used
for shipping cask handling and cask maintenance activities. These latter areas have been
used extensively for waste consolidation, packaging, and characterization (e. g., weighing,
gamma scanning). '
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2.3.3. Site Monitoring Programs

2.4.

The primary contamination from past activities is contained within the HCF building and is
monitored under an extensive surveillance and maintenance program. Existing monitoring
data and historical information indicate that building radiological contamination consists of
fission products, activation products and tritium. Many HCF structural components and
permanent building equipment, especially exposed surfaces and items situated in the hot
cells, manipulator repair area and below ground storage wells are radiologically
contaminated. This is primarily the result of deposition and adsorption of airborne and
water-soluble contaminants.

Samples were taken at the HCF to determine the contribution of the various radionuclides
to the overall dose of radiation which HCF workers could be exposed. The primary
contributor to the whole body dose is Cesium-137, which has a half-life of 30 years. The
primary contributor to the dermal dose rate is Strontium-90, which has a half-life of 29
years.

_Facility Description and Construction

As shown in Figure 2-3, the HCF occupies Building 23 and an outdoor service yard. The
interior of the Building 23 has approximately 7,400 ft.> (690 m®) of floor space consisting
of offices, three hot cells, an operating gallery and auxiliary areas.

Building 23 is surrounded by a 46,740 ft.” (4,340 m?) fenced service yard. The service
yard includes several concrete pads used for staging heavy equipment and making material
transfer into and out of the HCF building. The remaining area is comprised of asphalt, soil,
scattered small rocks and disturbed vegetation. There is a small 400 ft.> (37 m?) metal
ancillary building and four above ground waste storage tanks. Other equipment includes the
ventilation filtration system and stack, and temporary storage areas. The yard is enclosed
by a 7 ft. (2.13 m) high galvanized chain link fence. Access to the yard is controlled by
physical barriers (fences and locked gates) and security personnel.

The High-Level Cell (Room 23/115), which is the largest of the three cells and which has
the most shielding, is 8 ft. wide, 18 ft. long, and 15 ft. high (2.44 m x 5.49 m x 4.57 m).
The cell walls range from 42 in. (1.07 m) thick high-density magnetite concrete on the front
to 60 in. (1.52 m) thick conventional concrete on the rear. A two-section steel door
separates this cell from the adjacent low-level cell; the lower section is 21 in. (0.53 m) thick
and 11 ft. (3.35 m) high, and the upper section is 12 in. (0.30 m) thick and 3 1/2 ft. (1.07
m) high. There are three operating stations, two on the front wall and one on the end wall,
each with a viewing window and two master-slave manipulators.

The Low-Level Cell (Room 23/113) is 10 ft. long, 8 1/2 ft. wide, and 15 ft. high (3.05 m
X 2.59 m x 4.57 m). The walls of this cell are formed by the high-level cell door, a 17-in.
(0.43 m) thick solid steel door to the Decontamination Room (23/1 18), a 36-in. (0.91 m)
front wall and a 32-in. (0.81 m) back wall of high-density concrete. The front wall has a
viewing window with manipulators and various shielded access holes. There are also
shielded transfer tubes connecting the Low-Level Cell to the other two cells.
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The Metallography Cell (Room 23/112) measures 9 ft. long, 5 ft. wide, and 11 1/2 ft. high
(2.74 m x 1.52 m x 3.51 m). The walls are made of high-density concrete and range in
thickness from 34 to 36 inches (0.86 m - 0.91 m). Personnel access to the cell is through a
15-in. (0.38 m) thick solid-steel sliding door to the service area. The front wall of the cell
has one operating station equipped with a viewing window, manipulators, and access
holes. The side wall of the cell contains a metallograph mounted is such a manner that the
stage can be extended into the cell when the instrument is in use. When not in use the
instrument is retracted into the cell wall, and a lead-filled shielding door located inside the
cell is closed to protect the optical and electronic components.

The operating areas of each cell are those areas in which active work was performed on
irradiated material and on samples removed from that material. These areas are
neutronically isolated from the locations used solely for storage of SNM-bearing materials.

The HCF is presently in a fully-operational, yet safe shut-down condition. All required
utility services, such as electrical service, water supply and natural gas supply are active.
Building air ventilation and HEPA-filtered cell exhaust systems, instrument air supply

compressors, and license required radiological monitoring instrumentation systems are in

operation. All manually actuated and automated fire alarm/suppression systems are
operational. All installed facility security and radiological alarm systems are operating
normally. All remote handling mechanisms and auxiliary facility support equipment are
operational, or are available for activation and use.

Physical Site Characteristics
Topography

Site topography is typical of coastal San Diego County, with bluffs and mesas interspersed
with cliffs and ravines. The mesa runs in a northerly direction paralleling the coast and
rising to a height of 400 ft. (122 m) above sea level between the site and the ocean. The
topography of the site is characterized by steeply sloping canyons and relatively level mesa
areas. The main GA site is located on Torrey Pines Mesa about one mile east of the ocean at
an elevation of 340 ft. (105 m) above sea level.

Geology

The HCF is located on the top of the Torrey Pines Mesa at an elevation of approximately
340 feet (ft.) (105 meters [m]) above sea level. The HCF has been built on materials that
have been mapped as artificial fill in Bulletin 200A, “Geology of the San Diego
Metropolitan Area, California” (Ref. 2-1). Areas immediately adjacent to the artificial fill
are mapped as Ardath Shale, a member of the La Jolla Group of Eocene Deposits, that “is
predominantly weakly fissile [not in the nuclear sense, but in the geologic sense, i.e.,
easily split along closely spaced planes], olive-gray shale” (Ref. 2-1). Bulletin 200A
presents a cross section on the Del Mar quadrangle showing subsurface formations
approximately 750 ft. (230 m) northeast of the HCF. Based on this cross section, the
Ardath Shale deposit in the HCF area is approximately 300 ft. (90 m) thick and is underlain
by approximately 500 ft. (150 m) of Torrey Sandstone over approximately 250 ft. (76 m)
of Delmar Formation. The quadrangle also shows that the westernmost occurrence of an
unnamed fault is located approximately 450 ft. (140 m) north of the HCF.

Three 30 ft. (9.1 m) deep bore holes were completed in conjunction with the design of the
HCF in 1958. Ground surface elevation at the boring locations ranged from 339 to 340 ft.
(103 to 104 m) above mean sea level. The report indicated that the soils in the upper 5 to 8
ft. (1.5 to 2.4 m) of the three borings (A, B, and C) were “a sand, gravel and cobble
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mixture.” The test hole logs described the upper soil as “brownish gray sand, gravel and
cobbles” that were “very tightly bedded together.” Boring B was distinguished from
Borings A and C by a 3 ft. (0.9 m) thick “grayish brown very fine to medium sand” with
“few gravel” and a “trace of clay” that was encountered beneath the sand, gravel and cobble
mixture. Beneath the sand, gravel and cobble mixture in Borings A and C and the fine to
medium sand in Boring B, 8 to 14 ft. (2.4 to 4.3 m) of light grayish brown siltstone was
observed. In Borings A and B the upper 2 to 4 ft. (0.6 to 1.2 m) of the light grayish brown
siltstone was weathered. Weathering of the siltstone layer was not observed in Boring C. 3
ft. (0.9 m) of brown very fine to fine sand with a trace of clay was observed beneath the
siltstone in Boring C, but was not present in Borings A and B. 2 to 4 ft. (0.6 to 1.2 m) of
light tannish gray hard siltstone was observed in the three holes at elevations ranging from
314 to 320 ft. (96 to 98 m) above mean sea level. The remaining underlying materials
observed in Boring A consisted of 2 ft. (0.6 m) of tannish gray compacted silt and 5 ft.
(1.5 m) of light grayish brown siltstone. The remaining underlying materials observed in
Boring B consisted of 5 ft. (1.5 m) of light grayish brown siltstone. The remaining
underlying materials observed in Boring C consisted of 3 ft. (0.9 m) of light brown
siltstone, 2 ft. (0.6 m) of light tannish gray hard siltstone and 5 ft. (1.5 m) of light grayish

_brown siltstone.

Soils

Soils present at the HCF have been mapped as Huerhuero Loam, 5 to 9 percent slopes,
eroded (HrC,), according to the Soil Survey San Diego Area, California (Ref. 2-2). The
Soil Survey indicates that the Huerhuero series “soils have developed in sandy marine
sediments” and consist of “moderately well drained loams that have a clay subsoil.” The
Soil Survey describes a representative Huerhuero profile as having a surface layer that “is
brown and pale-brown, strongly acid and medium acid loam about 12 inches thick” (0.3 m
thick) an upper subsurface layer that “extends to a depth of about 41 inches” (1.0 m) and
“is brown, moderately alkaline clay” and an underlying “brown, mildly alkaline clay loam
and sandy loam” layer that extends “to a depth of more than 60 inches” (1.5 m). The Soil
Survey further indicates that “small areas of Las Flores and Olivenhain soils” and “alluvium
derived from metabasic and metasedimentary rocks” are included in the HrC, mapping unit.
Complete soil series descriptions have been included in Appendix B - Selected Soils
Descriptions from the 1973 Soil Survey, San Diego Area, California.

Soils immediately downslope of the HCF have been mapped as Altamont Clay, 15 to 30
percent slopes (AtF), according to the Soil Survey. The Soil Survey indicates that “the
Altamont series consists of well-drained clays that formed in material weathered from
calcareous shale.” The Soil Survey describes a representative Altamont profile as having a
surface layer that “is dark-brown, neutral to moderately alkaline clay about 28 inches thick”
(0.7 m thick) and a subsurface horizon that is a “dark-brown and light olive-brown,
moderately alkaline heavy clay loam about 8 inches thick” (0.2 m thick) that lies over soft
calcareous shale. The Soil Survey further indicates that “small areas of Linne clay loam”
and “areas where the soil is only 10 inches over shale” (0.2 m over shale) are included in
the AtF mapping unit.

Climate

The Torrey Pines Mesa and Sorrento Valley, as with most of San Diego County’s coastal
areas, has a semi-arid Mediterranean climate characterized by hot, dry summers and mild,
wet winters. The mean annual temperature in the project vicinity is 61°F (33.8°C), with
summer high temperatures in the low-90s (50°C) and winter lows in the mid-30s (16°C)
(Ref. 2-3).
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Local Winds and Dispersion Data

The prevailing day time wind direction is westerly, although easterly winds are almost as
common during the winter months. During the day, the westerly winds developing from
the Pacific high-pressure system are reinforced by the sea-land breeze caused by the Pacific
Ocean resulting in stronger average wind velocities [6 to 9 mph (10 to 15 km/h)] than from
the easterly land breeze [1 to 7 mph (1.6 to 11.6 km/h)]. The land breezes are most
common during stable conditions and dominate the flow toward the ocean during the night
and early morning hours. The airflow in either direction is channeled effectively by
topographical features of the area. Strong winds are infrequent; the strongest recorded was
51 mph (82 km/h) from the southeast in 1944.

Data from an on-site meteorological system were used to provide atmospheric stability and
wind frequency results. The on-site annual wind data are in good agreement with the wind
rose data from the Miramar Naval Air Station.

Precipitation

‘The average annual rainfall for the city of San Diego is 10.4 in. (26.4 cm), but relatively

large variations in monthly and seasonal totals occur. The average monthly precipitation
from 1940 through 1970 ranges from 2.15 in. (5.5 cm) in February to 0.01 in. (0.03 cm)
in July. Approximately 75% of the annual precipitation occurs from November through
March. The maximum annual precipitation during the last 60 years was 24.9 in. (63.3 cm)
occurring in 1941,

Groundwater

The HCF is located within the southwestern portion of the Soledad basin. As shown in the
Water-Resources Investigations Report 88-4030 (Ref. 2-4), the Soledad basin makes up
the northwestern part of the Los Penasquitos hydrographic subunit. Report 88-4030
indicates that imported water is the sole water supply in the southern part of the Soledad
basin and that the southern part of the Soledad basin (and other areas addressed by the
report) were notably lacking in wells available for sampling or measuring. Report 88-4030
also indicates that “‘groundwater has not been developed in the La Jolla Group [see Section
2.5.2] in the Soledad Basin” but that wells drilled in this unit in the San Dieguito basin
(located north of the Soledad Basin) typically show water yields of 10 to 20 gal./min. (38
to 76 U/min.) with the Torrey Sandstone being more transmissive than the Del Mar
Formation. Based on Report 88-4030, the alluvial fill found in the valleys around the HCF
has not been developed for water supply.

No wells are present at or immediately adjacent to the HCF. No ground water was
encountered during drilling of the 30 ft. (9.1 m) deep borings completed in conjunction
with the design of the HCF in 1958. There is currently no reason to suspect that any
groundwater contamination exists under the HCF.

Surface Water

The HCF lies within the Los Penasquitos Creek drainage basin. Drainage runs through the
Soledad Valley into Los Penasquitos Creek, which flows to the northwest and empties into
the Pacific Ocean. Detention basins and silt collection structures have been constructed for
the development of the Torrey Pines Science Park that surrounds and includes the GA site
to ensure that adverse downstream impacts will not occur from storm water run-off.
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Surface water downstream from the site cannot be used domestically because of its
intermittent flow and dirty condition during periods following rainstorms or heavy runoffs.
No significant freshwater recreation areas exist within the local vicinity. Agriculture is not
prevalent because soils are not well suited for agriculture, precipitation is limited, and
groundwater quality (primarily in Penasquitos Valley) is considered marginal or inferior for
irrigation. Water use in the vicinity of the site is limited by the ephemeral nature of many
streams and the high suspended solids content of flow during the winter.

Floods do not represent a danger to the site as it is situated approximately 340 ft. (103 m)
above the valley floor on a mesa. Also, drainage downstream from the site to the Pacific
Ocean is unrestricted. The site is not located within a 100-Year Flood Zone.

Waste water collection services are supplied to the GA site by the San Diego Department of
Public Utilities. Waste water from the site is discharged through the City’s sewer system to
the Point Loma treatment plant. Any waste water released to the city treatment system must
meet the requirements of the San Diego Industrial Waste Discharge Permit.

Vegetation

The GA site is either developed with industrial and office uses and parking lots or
professionally landscaped. The open space surrounding the HCF and the GA site is a
combination of disturbed/developed lands, several eucalyptus groves and three distinct
types of native or naturalized plant communities; coastal mixed chaparral, coastal sage
scrub, and southern California grassland. No federally-listed endangered plant species are
known to exist on or near the GA site (Ref. 2-5).

The most significant natural areas in the vicinity of the site are Torrey Pines Park, Torrey
Pines State Reserve, Los Penasquitos Canyon Reserve, and Los Penasquitos Lagoon and
associated marsh, all located west and northwest of the site along the coast (Figure 2-2). In
addition to providing relatively undisturbed refuge-like habitats, the park and reserve
contain a rare species of pine tree, the torrey pine (Pinus forreyana). This species is
endemic to California, known to occur only in San Diego County and on Santa Rosa
Island.

General Information on Exposed Population

The present population within the University Census Tract Subregion, in which the main
site is primarily of an industrial and university campus makeup, with an estimated daytime
total of up to 52,000 people (about 1,400 are GA employees). The immediate vicinity of
the Flintkote Avenue facilities is zoned for industrial activity (Ref. 2-6).

Estimates of future growth indicate the area within a one mile (1.6 km) radius could have a
daytime total of 57,000 by year 2000, based upon future industrial growth in the Sorrento
Valley area and an increased number of students on the university campus. Because of
terrain, zoning, and current land use, most future residential development will occur
beyond a two mile radius from the site.
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3. HOT CELL FACILITY RADIOLOGICAL ASSESSMENT
Criteria and Approach

The sampling strategy and survey procedures were prepared prior to commencing
characterization activities to establish the specific guidelines and sampling strategy to be
followed during the Hot Cell Facility (HCF) radiological assessment and characterization
activities. The survey and sampling strategy had one goal: to determine the extent of the
radiological contamination within the HCF, structure(s) and subsurface soil. To accomplish
this goal, the HCF characterization was performed in four stages: 1) determine background
radiation levels in soil, concrete, and asphalt; 2) review past records, reports, drawings,
and the HCF walkdown; 3) perform the HCF characterization; and 4) evaluate the results
and take additional samples and measurements to further quantify the extent of the
contamination. The purpose and goal of each of these four stages is briefly described below
and are described in greater detail in the subsequent sections of the HCF Radiological
Assessment.

Background Levels of Natural Occurring Radionuclides

Background radioactivity levels are composed of naturally occurring materials (i.e., >**U
and **Th) and global fallout (i.e., "*’Cs) from the testing of nuclear weapons or nuclear
reactor accidents. Background levels vary considerably throughout the world and must be
determined for the General Atomics/La Jolla area. Therefore, it was necessary to obtain
original and undisturbed soil, concrete, and asphalt samples on and near the GA site to
determine the area background baseline levels.

Characterization samples with positive results will be compared to the background baseline
and to the projected D&D radiological release levels for unrestricted use. At this time, only
projected release criteria values can be used since the release levels must receive NRC/state
approval as part of the formal Decommissioning Plan and will be presented to the NRC/
state for their approval in the Decommissioning Plan. The HCF projected guideline values
were determined based upon previously established GA release criteria.

The minimum number of background samples was determined in accordance with the
recommendations of NUREG/CR-5849, Section 8.6, “Identifying Additional Measure-
ment/Sampling Needs” (Ref. 1-1). Although six to ten measurements are recommended as
a minimum, a minimum of ten samples was obtained for each of the three sample media.

Review of the GA Hot Cell Site and Facility HCF Drawings, Historical Data, and HCF
Walkdown

Reviewing historical data, HCF drawings, and performing a walkdown of the HCF before
starting the radiological characterization was important for three reasons: 1) to determine the
operational history of the HCF; 2) to determine construction history and type of
construction material used; and 3) to locate and mark the sample areas of particular interest.

The purpose of reviewing historical data was to summarize the operational history of the
HCF to determine impacts on HCF decontamination and dismantlement. The information
gathered provided the type, form, quantity, and location of radioactive materials. Also
included was the processing, handling, storage, and disposal methods, and any important
incidents.
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The purpose of reviewing the HCF drawings was to identify the sequence of the HCF
construction and the types of construction material used. This review identified walls,
entrances, and utilities that are either new construction, had been removed or the original
function modified. This information was intended to determine judgement sampling
locations and justified not sampling locations. Additional findings are discussed in Section
3.2 of this report.

The purpose of performing the HCF walkdown was to identify the location(s) of after-built
construction or modifications and areas of suspected contamination or non-contaminated
areas. This improved sampling strategy by including both suspected and non-suspected
areas. By sampling both areas, the accuracy of estimated radioactive waste volume is
optimized. Conclusions of the HCF walkdown are discussed in Section 3.4 of this report.

Perform the HCF Characterization

The purpose of characterizing the HCF was to determine the extent of the radioactive
contamination in the HCF and subsurface soil for consideration in decommissioning

_planning. This was accomplished by surveying and sampling both the suspected and

unsuspected areas. After completion of the D/I survey and collection of the sample media,
the results were reviewed to determine the need for additional media sampling to further
quantify the extent of the contamination.

Evaluate Results and Resample Selected Areas

After characterization of a room, the sample media was analyzed by laboratory
instrumentation and the results were evaluated. For samples with unexpected positive
results, additional samples were taken near the original sample to further determine the
extent of the contamination or confirm that radioactive contamination was not present.

Site and HCF Drawings

HCF drawings were reviewed prior to starting characterization activities to identify sample
locations and types of building materials. The review cycle focused on three areas: 1)
determining the HCF site construction history; 2) the building materials used; and 3) the
location of underground piping, ventilation ducts, utilities, and underground tanks.

The HCF construction history revealed after-built construction or room use modifications.
By knowing the original design or use, potential for hidden contamination was
investigated. For example, drawings revealed a sub-floor shoe scrubber pit that contained
radioactive contamination which could not have been discovered without review of the
drawings.

The type of building materials used affects the potential for subsurface contamination.
Areas of focus during review were standard concrete or high density concrete, seam or
seamless steel, porous or non-porous material, usage of floor sealants, paint or wax,
concrete encased or non-encased piping, and thickness of floor concrete. Also investigated
was the type and location of underground materials. This information provided for the
possible locations of cracks, corrosion, and breakage of underground material which could
lead to subsurface soil contamination.

Engineering Information

Prior to starting characterization activities, the Hot Cell D&D Engineering Manager
reviewed the HCF drawings listed in Table 3-1, HCF Drawing Documents. The important
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features and findings were transferred to the survey maps utilized in the HCF walkdown. A
few of the more important discoveries that required or eliminated the need for radiological
sampling were:

Sub-floor shoe scrubber pit in 105A, 106 and 108.
An underground ventilation duct connecting the shoe scrubber pits.

Original foundation in Room 23/108 is
foundation at the NW end.

approximately three (3) feet below existing

Several walls or doors were added after original construction, i.e., Rooms 100, 102,
103, 104, 116, and 121. :

Hot drain lines are seamless stainless steel and are encased in concrete. Based upon this
information, corrosion of the pipe is unlikely, thus the need for using expensive
borescope equipment was deemed unnecessary.

Ventilation ducting is encased in concrete. Based upon this information, corrosion of
the ventilation duct and subsequent soil contamination is unlikely.

Table 3-1—HCF Drawing Documents

Document No. Rev. Document No. Rev, Document No. Rev.
23-93 PE23-93 A PE23-94 A
PE23-95 A PE23-85A C PE23-97
PE23-98 PE23-99 PE23-100
PE23-101 PE23-102 A PE23-102 B
PE23-102 D PE23-105 A PE23-107 4
PE23-108 PE23-109 A PE23-110
PE23-111 PE23-112 A PE23-113
PE23-114 FE23-115 B23-116
PE23-96 A 23-1 23-2
23-3 23-4 23-5
23-6 23-10 23-11
23-10 A-C-200 4 A-C-201 4
23-202 3 A-A-105 7 A-A-106 5
A-A-107 5 A-A-108 4 A-A-109 8
A-A-110 8 A-S-256 7 A-S5-257 5
A-S-259 4 A-S-260 4 A-5-261 4
A-S-265 1 A-5-271 7 A-S5-272 9
A-8-273 9 A-S-274 6 A-S-275 5
A-S-276 6 A-S-277 7 A-S-278 4
A-S5-279 10 A-5-280 4 A-S-281 2
A-E-305 5 A-E-308 0 A-E-309 3
A-M-400 4 A-M-411 6 A-M-412 6
A-M-413 5 A-M-414 3 A-M-415 4
A-M-416 1 A-M-417 4 A-M-418 3

Historical Information

Previous radiological surveys and reports were reviewed for potential locations of
radioactive contamination. The findings identified locations that were of particular interest.

HCF Grid System

The HCF room grid system was developed following the guidelines and recommendations
found in NUREG/CR-5849 (Ref. 1-1), page 4.9, Section 4.2.2 “Establishing Reference
Grid Systems.” By implementing this system, the following goals were attained:
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e facilitate systematic selection of measuring/sampling locations.

e provide a mechanism for referencing a measurement back to a specific location so that
the same survey point can be relocated for future evaluation.

¢ provide a convenient statistical means for determining average activity levels.

The grid system developed consisted of intersecting lines, referenced to a fixed room
location. The grid lines were arranged in a perpendicular pattern, dividing the survey
location into squares of equal area. The grid patterns on the horizontal surfaces were
identified numerically on one axis and alphabetically on the other axis. For vertical
surfaces, a third designator indicating position relative to the floor was used.

Within each grid, direct surveying was performed at all grid intersections, floor and wall
junctions, exposed surfaces and any locations within grids having discolorations or other
suspect markings. Indirect sampling was performed at the area(s) identified by the direct
survey with the highest potential for contamination. Using this information, sample media
was removed and analyzed for radioactive material, thus it is believed that implementation

‘of this grid system sufficiently characterized most contamination levels and locations.

After sample media was removed, the sample was assigned an ID number in accordance
with the sampling procedure, and the sample location was determined by the numerical and
alphabetical grid designator. This information was then recorded on the HCF
Characterization Sample Media Chain of Custody/Data Sheet (CoC) and HCF
Characterization Sampling Isotopic Sample Log. The sample ID number was also
physically labeled at the sample location to ensure sample referencing. This system
provided a simple mechanism for referencing the measurement back to a specific location.

HCF and Site Walkdown

Following review of the HCF drawings and reports and after developing the HCF grid
room maps, a HCF and site walkdown by a multi-discipline group was conducted. The
purpose of performing the HCF walkdown was to identify the location(s) of after-built
construction or modifications and areas of suspected contamination or non-contaminated
areas. The identified locations and suspected areas were marked on the grid room maps.
These marked maps were provided to the Health Physics (HP) characterization staff and
were reviewed prior to starting a room characterization to ensure that all recommended
sampling locations were surveyed and sampled. If the sampling location was inaccessible
or would require further evaluation during D&D activities, the location was then placed on
the HCF Exceptions List that is provided in Section 3.12. In addition to surveying and
sampling as mentioned in Section 3.3 and later described in greater detail in Sections 3.7
and 3.8, some locations and areas that were identified in the walkdown that also were
surveyed and/or sampled are presented below:

1. Coffee Room (CR)—the room was originally a janitor room - sample near sink;

2. Men’s Room (MR)—upon entering the room, the wall immediately to the left is an
after-built wall which was an entrance to the room;

3. Rooms 100/102/103, Offices—room partitions were installed after the original
construction;

4. Room 104/104A, Lobby—several floor tiles have been removed and replaced; a drain
may have been capped;
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Room 105, Operating Gallery—some of the walls by the entrance to the ladies change
room were after-built construction; a floor trench was used for water drainage;

Room 1054, Dark Room—room was used for photographing fuel segments, creating
a potential for fuel hot particles;

Room 106, Men’s Change Room—metal lockers have never been removed therefore
no survey has been performed under and behind lockers; wood cabinets were
installed in 1978-79; “cold” drains were marked “internal contamination”;

Room 107, Warm Metallography—several locations on west wall near the ceiling
have been recently modified; room entrance may have had a water fountain and sink;
fume hoods were added after initial operation;

Room 108, Machine shop—floor slopes away from the room center towards the
walls; exit stairs to backyard has a drain that previously backed up and a capped drain
line; room entrance had a shoe scrubber pit; the double doors to the front yard were
recently installed; drainage trench has been entombed in concrete; The wall separating
108 and 108A is an after-built wall;

Room 109, Tritium Extraction Lab—wall penetrations were recently added; entrance
wall was recently added;

Room 116, X-Ray Lab—double doors to outside yard were installed after original
construction; wall to hallway is new and wall has a history of contamination; support
poles have gap between pole and floor; room originally had Pu experiments
performed; :

Room 117, Tool Room—room had experienced a large-scale spill and internal
contamination along north wall is expected;

Room 118, Decontamination Room—walls were added after initial operation;
Room 119, Tritium Effluent—two new walls were added;

Room 121, Boiler Room—Ilocked interior door used to be only entrance; double
doors from the exterior are new;

Room 122, Manipulator Repair—high contamination throughout room; a new wall
added;

Roof—roof slopes to the west; and

Exterior of building—asphalt outside X-Ray lab has slight depression area where Pu
sump tank may have been; several new penetrations outside machine shop; some
confined spaces in yard.

Classification of Areas

The characterization survey was designed such that areas with higher potential for
contamination would receive a higher degree of survey effort and areas with a low potential
for contamination would receive less survey effort, thus the process is both effective and
efficient. The general approach used during the classification process is presented in Figure
3-1. Two area classifications were used; affected and unaffected areas. These
classifications are defined as follows:
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Figure 3-1—HCF Classification Flow Process
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e affected areas—Aureas that have potential radioactive contamination (based on process
knowledge) or known radioactive contamination (based on past radiological
surveillance).

e unaffected areas—All areas not classified as affected. These areas are not expected to
contain residual radioactivity, based on knowledge of the site history and previous
survey information.

Area classification may require alteration based upon early sample results (e.g., an area
initially classified as an unaffected area will be reclassified to affected if survey results
demonstrate the existence of fixed or removable contamination in excess of 25% of the
projected guideline release levels).

NOTE: The characterization of the surrounding soil (i.e., soil, asphalt, and concrete) is
addressed in Section 6.0, Soil Assessment. Also, the three cells, High-Level (HLC), Low-
Level (LLC), and Met-Cell (MET), are classified as an affected area. However, due to the
exposure rates inside the cells these areas are included on the “HCF Exceptions List” and
based upon process knowledge and core results, estimates have been made on the extent of

‘contamination.

HCF Interior

Approximately 80% of the interior has had a history of radioactive material usage. In order
to maintain consistency in the characterization sampling, the entire interior was classified as
an affected area. The interior walls, floor and ceiling of the HCF were divided into 1 m?
grids and the grids were surveyed with a combination of direct (scanning), indirect
(smears), and removal of construction material.

HCF Exterior

The exterior was classified as an unaffected area. The unaffected area was divided into 9 m>
grids and the grids were surveyed with a combination of direct (scanning), indirect
(smears), and removal of construction material.

Instrumentation

The portable field instrumentation and the scaler counting systems used during the
characterization activities were calibrated, repaired, maintained, response checked and
operated following General Atomics Nuclear Instrument Calibration Department (Cal Lab)
and Health Physics procedures. Described below are the more significant features of the
HCF instrumentation program.

Equipment Maintenance and Calibration

1. Except for battery and cable replacement associated with the portable instrumentation,
all instrument repairs and calibration were performed by the Cal Lab.

2. A monthly instrument calibration inventory list was maintained and distributed by the
Cal Lab which was cross referenced to the HCF HP instrument list. Any
discrepancies were brought to the attention of the Cal Lab for correction.

3. Each instrument had an ‘instrument check source sheet and if an instrument
malfunctioned or was suspected of not performing correctly, it was removed from
service and an “Out of Service” tag was attached to the instrument. The “Out of
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Service” tag described the suspected problem and the instrument was transported to
the Cal Lab for repair.

Additional information on instrument maintenance may be found in GA Health
Physics procedures.

Equipment Use Technique

The surveying techniques used during characterization were in accordance with the
instructions found in GA Health Physics procedures.

3.6.3.

Detector Sensitivities

Whenever possible, the instrument and survey technique used had an Minimum Detectable
Activity (MDA) which was less than 25% of the anticipated release guideline levels for
structure surveys and less than 75% of the guideline levels for open land surveys, and
preferable, as low as 10% of the guideline levels. The detection sensitivity was improved,
when possible, by: 1) selecting an instrument with a higher efficiency or a lower
_background; 2) increasing the counting time; and 3) increasing the size of the sample or the
effective probe area. Provided in Table 3-2 and Table 3-3 are the approximate detection
sensitivities for the instruments used during characterization.

Table 3-2—Approximate Detection Sensitivities For Field Survey Instrumentation

Detector Type Readout Device Technique Approximate
Detection Sensitivity
alpha scintillation; 100 cm? probe area countrate meter scanning 200 dpm/100 c?
beta/gamma GM pancake 15.5 cm? probe area countrate meter scanning 1250-3000 dpm/100 cm?
scintillation countrate meter scanning 2 -5 uR/hr
gas flow proportional countrate meter scanning 1000 dpm/100 cn??

Table 3-3—Measurement Sensitivities For Laboratory Analysis

Sample Type Radionuclides or Procedure Procedure/ | Approximate
Radiation Measured Standard Measurement
. No. Sensitivity
Smears (filter paper)| Gross Alpha Alpha scintillation detector with scaler; 1-min HP-526 20dpm
count
Gross Beta End window GM with scaler; 1-min count HP-526 80 dpm

Soil/Media Sediment ;ngS, %9Co, ?Ra, 2?Th, Gamma spectroscopy, 100-g or 500-g sample; HP-524 0.1-0.5 pCifg
U

30-min analysis

g Ty g

, , , “Pu, Alpha spectroscopy - pyrosulfate fusion and ACD:RC- | 0.1-0.5pCifg
29240pyy, 228Th, 290Th, 2%2Th, | solvent extraction; surface barrier detector; pulse | 015, 7500 U
other alpha emitters height analyzer; 1-g sample; 4 - 16-hour count C

3.6.4.

Quality Assurance for Instrumentation

Portable survey instruments and the scalers were source checked daily, or before each
use, whichever was less frequent.

Friskers had response check readings taken from each scale normally used.

Ion chamber survey instruments had response check readings from the 0-5 mR/hr, 0-
50 mR/hr, 0-500 mR/hr, and 0-5000 mR/hr scales.

GA Health Physics procedures document the techniques used in the implementation
of quality control charts for the scaler counting systems.
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The instruments used for characterization are provided in Table 3-4.

Table 3-4—Characterization Instruments
Detector Model Detector Type Application
Eberline-RO2 & 2A ionization chamber beta/gamma exposure rate measurements
Teletector-6112D/B GM tube telescoping detector with GM probe for high range
Ludlum-2221/43-37 probe gas proportional alpha and beta/gamma floor monitor
Ludium-3/44-9 probe GM tube heta/gamma surface contamination measurements
TBM-15 GM tube beta/gamma surface contamination measurements
Eberline-RM14,14SA/HP260 probe | GM tube beta/gamma surface contamination measurements
Ludlum-177 ZnS(Ag) scintillation hand held alpha frisker
Ludlum pR ionization chamber environmental gamma exposure rates
Eberline SAC-4 ZnS(Ag) scintillation alpha laboratory measurement of air samples and smears
Eberline BC-4 shielded GM pancake tube | beta laboratory measurement of air samples and smears
REGE Canberra S-100 gamma-ray spectroscopy | gamma laboratory measurement of water, air, smear/media samples
system
Canberra 741DR alpha spectroscopy alpha laboratory measurement of water, air, and smear/media samples
3.7. Interior Survey
3.7.1. Direct Measurements

1. Whenever possible paint, wax, floor sealer, drain covers and ducts were removed to
survey potentially contaminated areas.

2. Large area gas proportional detectors were used to survey floors.

3. The detector probe was moved over the area 1-2 detector widths per second and was
slowed to 1/3 detector width per second for those situations when increasing count
rates were indicated.

4. At a minimum, the direct scans were performed within the 1 m? grid at all grid
intersections, floor and wall junctions, penetrations and any locations within the grid
having discoloration or suspected contamination.

5.  For areas of elevated levels, the locations were identified on the grid maps.

3.7.2. Indirect Measurements

1. A smear for removable contamination was obtained at the location of the highest
direct surface activity measured. Sample analysis was performed in accordance with
GA Health Physics procedures.

2. Cotton swabs were used to wipe small penetrations, such as cracks or anchor-bolt
holes.

3. Smears and swabs were placed into smear holders to prevent cross-contamination and
maintain chain-of-custody while awaiting analysis.

4.  Drain covers were removed and a plumber “snake” or similar device was used to
access the first low-point or “trap.” In rooms with several drains and clean-out ports,
approximately half of the drains were accessed and sampled and no further sampling
was performed if all results were below release levels.
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Construction Material Sampling and Measurements

Areas identified during direct and indirect sampling as having potential for subsurface
contamination (e.g., hot spots, contamination in cracks, activity in porous materials,
etc.) had sample media removed and counted on a gamma spectroscopy system.

Areas not suspected of containing contamination were also sampled to quantify the
extent of the contamination.

Section 3.9, Sample Media Collection, provides additional information on sample
media methods, documentation, and quality assurance criteria for analysis.

Sample numbers

At least one survey measurement (i.e., either direct, indirect or sample media) per
1 m* was taken. A minimum of 30 measurements per horizontal or vertical surface
were taken. If a surface area was less than 30 m®, a measurement was taken at 1 m’
intervals.

Because of the inability to access the area and the fact that contamination was not
suspected, measurements from above the suspended ceiling and the steel deck were
performed on a case by case basis.

Exterior Survey

1.

Direct scans and indirect measurements were performed at the grid line intersections
and inside drains, ducts, etc.

In addition, the following potential sites for contamination were also surveyed:
e areas of roof exhaust or air effluent discharge points
e wall penetrations for process equipment, piping, and exhaust ventilation

e roofing drainage points such as drip lines along overhangs, down spouts, and
gutters

e other areas including window ledges and outside exits (doors, doorways,
landings, etc.) from former contamination control areas

e drainage low points

It has been determined that the roof has been resurfaced, and that contaminates may
have been trapped in the roofing materials.

Sample media was collected below a number of locations where initial survey results
indicated positive results.

Sample media and/or core samples from the roof were taken from the drainage points
(west end) and around the cell access plug.

Core samples would be considered from locations with elevated sample media
results. Core samples on the roof were ultimately deemed unnecessary due to extent
of contamination discovered in initial surveys.

Sample media or core sample was to be taken from an area that was unlikely to
contain contaminants to validate sampling approach. These areas were determined
after review of direct and indirect sampling results.
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Sample Media Collection
Sampling Methods

1. When possible, areas identified during the HCF walkdown had sample media
removed. The exact location for some of the identified areas (i.e., along baseboards,
beneath partitions, modified entrances and walls) was determined after review of the
direct and indirect sampling results.

2. Sample media was also taken from areas that were not suspected of having
radioactive contaminants as well as areas where the direct and indirect survey results
showed no elevated readings. The goal was to determine the extent of the
contamination.

3. When sample media results indicated more extensive subsurface contamination than
originally anticipated, additional samples were taken to better define the extent of the
contamination.

4. Samples were removed using either hand held or power tools. The equipment was

3.9.2.

3.9.3.

3.10.
3.10.1.

surveyed for contamination between samples to prevent cross-contamination of
samples. An air sample was taken during removal to analyze for airborne
radioactivity.

Sample Analysis and Documentation

1. All samples were assigned an ID number and a CoC form accompanied each sample.

0

Sample volume, preparation, and storage requirements were met per procedures.

bd

Sample weights were determined by the GA HP laboratory.
Quality Assurance for the Laboratory

All samples were analyzed at the GA HP laboratory in accordance with the QA
requirements stated. Two of the QA requirements were: :

e The appropriate calibration and background standards were counted daily and plotted
on QC charts.

e Approximately 5% of the analytical load consisted of quality control replicate samples
Core Sampling
Sampling Methods

1. A subcontractor (Yankee Engineering) who has been serving the nuclear industry
since 1976 and specializes in performing, preparing, and analyzing core samples was
used. The coring was performed using a standard concrete coring drill and the
subsurface soil was obtained using hand tools. The concrete core drill was used when
necessary to penetrate subsurface rock, concrete or other miscellaneous hard objects
to access the subsurface soil.

2. The sampling locations selected were based on process knowledge, D/I survey
results, and review of the HCF drawings.
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Atotal of 17 core samples were taken. Four of the cores were chosen as “controls”
due to the unlikelihood of subsurface contamination at those locations (C1-C5). The
remaining 13 core samples were taken with the belief that if subsurface contamination
existed, these locations would have the highest probability of detecting the
contamination. The core locations may be found in Figure 3-2.

Due to the elevated dose rates in the three cells, cores were taken around the
circumference of the cells and when possible, to a depth below the concrete
foundation. This was deemed the best alternative to determine if contamination exists
beneath the cells.

The soil characteristics determined the number of soil samples that were processed for
analysis.

After receipt of core results from the sub-contractor, GA performed cores at an
additional four locations to further define lateral and vertical profiles.

Sample Analysis and Documentation

Concrete core samples and soil samples were shipped back to the contractor
laboratory for preparation and analysis.

The top one inch of each core sample was cut into two half-inch slices. In some
cases, additional concrete slices were taken due to the potential for subsurface
contamination.

A CoC was completed for all samples to be analyzed. Gamma spectroscopy was
performed on 46 concrete and 43 soil samples. Wet chemistry and alpha spectroscopy
was performed on 1 concrete and 4 soil samples.

Table 3-5 summarizes the core soil sample weights for the sub-contractor cores.

Core results are described in the applicable sub-sections of this section.

Quality Assurance for the Laboratory

Samples were analyzed in accordance with the contractor’s Quality Assurance Program that
was approved by General Atomics Quality Assurance Department. The contractors QA
Program included the following elements:

an internal process control program;

Contractor’s Laboratory Quality Control Audit committee’s Blind Duplicate program;
USCEA/NIST Measurement Assurance Program for the Nuclear Power Industry;

U. S. EPA Interlaboratory Comparison Program; Analytics, Inc.;

Commercial QC Programs for environmental and 10 CFR Part 50 media; and

an inter-utility QC program with Houston Lighting and Power.

Compliance with American Society of Mechanical Engineers, “Quality Assurance
Program Requirements for Nuclear Facilities.” Document ASME-NQA-1-1989.
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Table 3-5—Core Soil Sample Weights

Core Sample ID Bepth Total Soil Content Total Non-soil Percent Soil to Total
Location (inches) (gm) Content (gm) Sample
1B 235-94-100-CH 4-24 19713 2255 89.7
1B 235-94-101-CH 32-36 2236 585.6 276
1B 235-94-102-CH 36 - 40 1016.4 2235 82.0
2D 235-94-135-CH 45-16 1802.0 0.0 100.0
2E 235-94-103-CH 22-27 575.0 0.0 100.0
2E 235-94-104-CH 27-40 13594 12985 51.1
3 23S-94-105-CH 5-7 595.0 520 92.0
3 235-94-106-CH 7-15 1094.2 261.4 80.7
3 235-94-107-CH 22-28 1489.6 440.0 772
4 235-94-108-CH 16-24 242.3 283.1 46.1
4 235-94-109-CH 24-35 948.0 344.7 733
5 235-94-110-CH 185-22 663.1 5934 52.8
5 235-94-111-CH 27-46 1895.2 1022.7 65.0
6 235-94-112-CH 12.5-21 1364.0 620.9 68.7
6 235-94-113-CH 21-30 397.2 1001.2 284
8 23S-94-114-CH 13-24 95.8 21102 43
8 23S5-94-115-CH 24-34 13814 1288.5 51.7
8 23S-94-116-CH 34-39 41 1104.6 04
8 235-94-117-CH 39-46 228.8 13035 14.9
9 235-94-118-CH 12-20 641.0 898.2 41.6
9 235-94-119-CH 20-27 9147 798.0 534
10 235-94-136-CH 6-12 620.2 0.0 100.0
10 235-94-137-CH 12-18 7252 74.3 90.7
10 235-94-138-CH 18-28 1937.5 420.2 82.2
10 235-94-139-CH 32-37 1311.6 365.0 78.2
i0 235-94-140-CH 37-45 7876 942.7 455
1 235-94-120-CH 14-24 1030.5 2676 794
11 23S-94-121-CH 24-32 656.4 2474 726
11 235-94-122-CH 32-36 7284 374 95.1
12 235-94-141-CH 16 - 30 30784 0.0 100.0
12 23S8-94-142-CH 30-35 8109 447.7 66.0
C-1 235-94-123-CH 8-12 4126 2284 644
C-1 235-94-124-CH 27-31 5482 989.1 357
C-3 235-94-125-CH 6-12 4094 2348 63.6
C-3 235-94-126-CH 12-20 4641 200.1 69.9
C-3 235-94-127-CH 20-24 311.2 9441 76.8
C-3 23S-94-128-CH 28-35 848.6 104.1 89.1
C-3 23S-94-129-CH 35-38 597.2 2262 725
C-4 23S-94-130-CH 19-24 385.8 249.2 ] 614
C-4 235-94-131-CH 24-32 8471 197.2 81.1
C-4 235-94-132-CH 32-33 1225 78.3 61.0
C-5 235-94-133-CH 12-18 621.2 3487 64.0
C-5 235-94-134-CH 18-26 638.1 366.3 63.5

3.11.

Survey Results

Survey data, sample media locations, external dose rates, elevated direct frisk levels,
radiological exceptions list items, and specific and general remarks for each room were
recorded on either the survey map, supplemental sheet(s) or the grid map. A summary of
each room’s survey data is presented in two tables: 1) Direct/Indirect Survey Results; and
2) Sample Media and Core Results. The purpose of each table is to provide an overview of
the room’s radiological conditions and is not intended to repeat all of the specific data from
the survey documentation. If specific information or survey data is desired, the information
may be found in the respective survey map, supplement sheet(s), or grid map. Presented
below is a description of the information found in the survey documentation.

e survey map—general area and contact dose rates to be used for calculating the D&D
person-rem estimates, smear results, instruments used, construction material (may be
recorded on grid map in some instances) and general remarks.
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e supplement sheets—smear results, general and specific remarks, and radiological
exceptions list items. Any additional information concerning the radiological conditions
or remaining equipment was provided.

e grid map—smear locations, elevated direct frisk levels, instruments used, construction
material if not stated on the survey map, location of sample media collection locations
and sample numbers, remarks, and radiological exceptions list items

e supplement grid map—Ilocations of additional samples
3.11.1. 103, Office

3.11.1.1. Direct/Indirect Survey Results

Surface Approx. Construction Material Srnears # Highest Level | Highest Level

Area (m?) Positive/Total | dpm/100 em? dpm/PA

Fioor 14 floor tile 016 <1K <1K

East Wall 14 painted cinder block 016 <1K <1K

West Wall 14 p‘?sé construction hardboard partition with insulation & two 016 <1K <1K

windows

North Wall 12 painted cinder block 015 <1K <1K

South Wall 12 windows & metal panels with asbestos concrete insulation 077 <1K <1K

Ceiling 14 drywall with acoustical tiles 0/20 <1K <1K

Steel Deck 14 steel, listed as an exception item 0

lCorrllmen’(s: see radiological exceptions list numbers 11 & 32 and remarks R1- R5. All D/l measurements were below unrestricted use

evels.

3.11.1.2. Sample Media & Core Results

Location & Remarks Sample ID ~Hesults (p&lg)
floor: concrete beneath 230-94-003-CH 23C-94-006-CH no peaks
floor: floor tile above 23C-94-006-CH 230-94-003-CH no peaks
floor: concrete beneath 230-94-002-CH 23C-94-005-CH no peaks
floor: floor tile above 23C-94-005-CH 230-94-002-CH no peaks
E. wall: painted cinder block 23C-94-003-CH no peaks
N. wall: painted cinder block at water discoloration 23C-94-004-CH no peaks

3.11.1.3.  Grid Map and Supplement Sheets
See Appendix A, Pages A2 - A4

3.11.1.4. Remaining Equipment—the furniture found in this room was obtained from GA
surplus and may be released to unrestricted use after HP survey.

a. two fume hoods used for preparing sample media
b. one desk and chair

c. one table

d. one large metal bookshelf -

e. one door with glass (original door)

3.11.1.5. Evaluation/Summary

No hot particles were found in the room and all of the baseboards were removed. All
smears and direct frisks, including air vents, were less than the release levels for
beta/gamma and alpha. Based upon all results, this room appears to have no radioactive
contamination. However, due to process knowledge of hot particles existing in the HCF,
additional surveying along wall/floor junction and beneath floor tiles after removal is
O recommended prior to free release. No samples were taken from the south wall due to the
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presence of asbestos material and the area between the window frame and wall should be
surveyed though no contamination is expected. This area has been in used for preparation
of low-level/environmental-level soil and construction media samples during HCF
characterization, and precautionary re-survey by direct and indirect means will be necessary
prior to final release.

3.11.2. 102, Office
3.11.2.1. Direct/Indirect Survey Results
Surface Approx. Construction Material Smears # Highest Level | Highest Level
Area (m?) Positive/Total | dpm/100 cm? dpm/PA
Floor 14 floor tile 016 <1K <1K
East Wall 14 post construction hardboard partition with insulation & 0M2 <1K <1K
fwo windows
West Wall 14 .post construction hardboard partition with insulation & 012 <1K <1K
two windows
North Wall 12 painted cinder block 0/16 <1K <1K
South Wall 12 windows & metal panels with asbestos concrete 010 <1K <1K
insulation
Ceiling 14 drywall & acoustical tile 0/20 <1K <1K
Steel Deck 14 steel

Comments: see radiological exceptions list numbers 12, 27, 28 & 29 and remarks R1 - R4. All D/l measurements were below
unrestricted use levels. Wall partition was removed and no contamination was detected.

3.11.2.2.  Sample Media & Core Results
Location & Remarks Sample 2] Results (pCi/g)
floor: floor tile above 23C-94-010-CH 230-94-005-CH | no peaks
floor: concrete beneath 230-94-005-CH 23C-94-010-CH | no peaks
floor: floor tile above 23C-94-009-CH 230-94-004-CH | no peaks
floor: concrete beneath 230-94-004-CH 23C-94-009-CH | no peaks
floor: floor tile above 23C-94-011-CH 230-94-006-CH | no peaks
floor: concrete beneath 230-94-006-CH 23C-94-011-CH | no peaks
N. wall: painted cinder block 23C-94-008-CH | no peaks
N. wall: painted cinder block behind baseboard 23C-94-007-CH | 0.82 ®°Co, sample was counted twice & both peaks were detected
N. wall: re-sample at 23C-94-007-CH 23C-95-318-CH | no peaks

3.11.2.3.

Grid Map and Supplement Sheets

See Appendix A, Pages A-5 — A-8

3.11.2.4.

3.11.2.

a
b
c.
d.
e
f
5

Remaining Equipment—most of the furniture found in this room was obtained from
GA surplus and may be released for unrestricted use after HP survey. Lead bricks
used for shielding counting equipment were obtained from TRIGA building and will
be returned.

two large metal bookshelves
one refrigerator

one small metal bookcase
two wood cabinets

one metal table and 2 chairs
approximately 30 lead bricks used at the HP counting area

Evaluation/Summary

No hot particles were found in the room and all of the baseboards were removed, however,
it may be possible that cinderblock sample 23C-94-007-CH may have contained a small hot
particle. An adjacent area to sample 23C-94-007-CH was re-sampled and no activity
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detected. All smears and direct frisks, including air vents, were less than the release levels
for beta/gamma and alpha. Based upon all results, this room appears to have no radioactive
contamination. However, due to process knowledge of hot particles occasionally being
discovered in unrestricted parts of the HCF, additional surveying along wall/floor junction
and beneath floor tiles after removal is recommended prior to free release. No samples were
taken from the south wall due to asbestos material and the area between the window frame
and wall should be surveyed though no contamination is expected. This room has been in
use during HCF characterization to store radiological survey instrumentation, conduct HP

counter/scaler operations, and store characterization samples. Precautionary re-survey by

direct and indirect means will be necessary prior to final release.

3.11.3. 100, Office
3.11.3.1.  Direct/Indirect Survey Results
Surface Approx. Construction Material Smears # Highest Level | Highest Level
Area (m?) Positive/Total | dpm/100 ecm? dpm/PA
Floor b floor tile 0/34 <1K 3K
East Wall 14 post construction hardboard partition with insulation & 08 <1K <1K
- two windows
West Wall i4 post construction hardboard partition with insulation & 0/11 <1K <1K
two windows
North Wall 30 painted cinder block 0/24 <iK <1K
South Wall 30 windows & metal panels with asbestos concrete 0/26 <1K <1K
insulation
Ceiling 36 drywall & acoustical tile 0/44 <1K <1K
Steel Deck 36 steel 0

Comments: see radiological exceptions list numbers 19, 23, 24, 25 & 26 and remarks R1 - R6. No sample media was taken from east &
west walls since direct frisk indicated no elevated levels and south wall due to asbestos. No hot particles were found.

3.11.3.2.

Sample Media & Core Results

Location & Remarks

Sample 1D

Results (pC;Ig)

floor: floor tile above 23C-94-014-CH 230-94-010-CH | no peaks
floor: concrete beneath 230-94-010-CH 23C-94-014-CH | no peaks
floor: floor tile above 23C-94-002-CH 230-94-009-CH | no peaks
floor: concrete beneath 230-94-009-CH 23C-94-002-CH | no peaks
floor: floor tile above 23C-94-013-CH, fixed contamination, pre-removal 1 K/PA, post < 1 K/PA 230-94-008-CH | 2.70 ™"Cs
floor: concrete beneath 230-94-008-CH, pre-removal < 1 K/PA 23C-94-013-CH | no peaks
floor: floor tile above 23C-94-012-CH, fixed contamination, pre-removal 3 K/PA, post 2 K/IPA 230-94-007-CH [ 0.78 ®"Cs
floor: concrete beneath 230-94-007-CH, pre-removal 2 K/PA, post < 1 K/PA, at floor conduit 23C-94-012-CH | 5.9 ¥"Cs
penetration

floor: re-sample at 23C-94-012-CH 23C-95-319-CH | No Peaks
floor: re-sample near 23C-94-012-CH 23C-95-320-CH [ no peaks
N. wall: painted concrete taken at crack in the wall 23C-94-017-CH | no peaks
N. wall: concrete behind baseboard 23C-94-016-CH | 0.39 ®"Cs
N. wall: re-sample near 23C-94-016-CH 23C-95-321-CH | no peaks
N. wall: painted concrete taken near ceiling vent 23C-94-015-CH | no peaks
N. wall: painted concrete 23C-94-001-CH | no peaks

3.11.3.3.

Grid Map and Supplement Sheets

See Appendix A, Pages A-9 — A-12

3.11.3.4.

fo o

Remaining Equipment—desks and chairs found in this room were obtained from GA
surplus and may be released for unrestricted use after HP survey.

four desks and chairs
two large wood cabinets
one small wood cabinet
one freezer
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e. 2 metal bookcases
f. one large metal storage locker

5. Evaluation/Summary

No hot particles were found in the room and all of the baseboards were removed. How-
ever, it does appear that a hot particle was in sample 23C-94-012-CH due to the elevated
readings in comparison with the overlaying tile sample 230-94-007-CH. Except for two
small isolated areas, all smears and direct frisks, including air vents, were less than the
release levels for beta/ gamma and alpha. Samples were taken at two isolated areas. Based
upon all results, the room appears to have some isolated areas of fixed contamination on the
floor and wall just above the floor (old baseboard area). In addition, due to process
knowledge of hot particles occasionally being discovered in unrestricted parts of the HCF,
additional surveying along wall/floor junction and beneath floor tiles after removal is
recommended. No samples were taken from the south wall due to the presence of asbestos
material and the area between the window frame and wall should be surveyed though no
contamination is expected. This area has been in use to support HCF characterization to a
limited extent, and will receive a precautionary re-survey by direct and indirect means prior

‘to final release.

3.11.4. 104, Office
3.11.4.1.  Direct/Indirect Survey Results
Surface Approx. Area ““Construction Material Smears # Highest Level Highest Level
(m?) Positive/Total dpm/100 cm? dpm/PA

Floor 26 floor tile 0/38 <1K 50K
East Wall R see survey map 0/26 <1K <1K
West Wall 20 see survey map 027 <1K <1K
North Wall 20 see survey map 121 8K <1K
South Wall 20 see survey map 0/26 <1K <1K
Ceiling 26 drywall & acoustical tile 0/42 <1K <1K
Steel Deck 2% steel 0

Comments: see radiological exceptions list numbers 14, 15, 18, 20, 30, 31, 33, 34, 35 & 36 and remarks R1 - R11. The 8 K dpm loose
contamination was found on the wall vent near the change room entrance. 5 smear numbers were inadvertently used twice thus the total
number of smears taken is 180. A few of hot particles were found on the baseboards and were not saved.

3.11.4.2.  Sample Media & Core Results
Location & Hemarks Sampie ID Results (pCi/g)
floor: floor tile above 23C-94-019-CH 230-94-012-CH | 20.8™Cs

floor: concrete beneath 230-94-012-CH & behind baseboard. 3 K particle removed with

23C-94-019-CH

37.1 ¥Cs, 2.7 ®Co

sample

floor: floor tile above 23C-94-018-CH. 50 K hot spot 230-94-011-CH | no peaks
floor: concrete beneath 230-94-011-CH & 50 K particle removed with sample, particle must 23C-94-018-CH | 2.08 ¥"Cs
have been shielded in sample since activity levels were lower than expected

fioor: Iﬂoor/wall junction & at 230-94-011-CH/23C-94-018-CH & 60 K particle removed with 230-94-016-CH | 213 ®¥"Cs
sample

floor: re-sample at 230-94-016-CH 230-95-177-CH | no peaks
floor: floor tile above 23C-94-022-CH 230-94-015-CH | no peaks
floor: concrete beneath 230-94-015-CH 23C-94-022-CH | 1.61 ™'Cs

floor: floor tile above 23C-94-021-CH

230-94-014-CH

0.76 ™¥Cs, 1.11 ¥Co

floor: concrete beneath 230-94-014-CH

23C-94-021-CH

0.5 ™Cs

floor: floor tile above 23C-94-020-CH 230-94-013-CH | 1.87 ¥'Cs
floor: concrete beneath 230-94-013-CH 23C-94-020-CH [ 1.2 ™¥"Cs
floor: re-sample in center of the room 23C-95-322-CH | no peaks
fioor: re-sample in center of the room 23C-95-323-CH | no peaks
W. wall: stucco & plaster 230-94-001-CH | no peaks
N. wall: painted plaster 230-94-018-CH | no peaks
N. wall: painted plaster beneath 8 K loose on vent 230-94-017-CH | no peaks
S. wall: painted cinder block 23C-94-023-CH | no peaks
ceiling: plaster taken next to ceiling vent 230-94-019-CH | no peaks

3-18



PC-000456/0

3.11.4.3. Grid Map and Supplement Sheets

See Appendix A, Pages A-13 — A-17
3.11.4.4. Remaining Equipment
None

3.11.4.5. Evaluation/Summary

Several hot particles and locations of fixed activity were found along the wall/floor
junction. Three samples had hot particles that were removed with the sample. However,
based upon the gamma isotopic results of sample 23C-94-018-CH, it appears that the hot
particle was effectively shielded within the sample media. Based upon the number of
positive sample results, it appears that the lower 1 - 3" of the wall, floor tile, and concrete
floor surface are contaminated. If undetected cracks exist between the floor/wall, a potential
exists for subsurface contamination. Finally, HCF drawings show a drain or sink existed
_near grid B1, yet after removal of floor tiles no drain line could be found. This drain line
could still exist beneath the concrete and radioactive contamination could exist around the
drain/concrete area. Finally, the room contains a considerable amount of electrical
components and other various small items that will require HP survey prior to release.

3.11.5.  Ladies Bathroom (LR)
3.11.5.1. Direct/Indirect Survey Results
Surtface Approx. Area Construction Material Smears # Highest Level Highest Level
(m?) Positive/Total dpm/100 cm? dpm/PA
Floor 5 floor tile, ceramic tile & grout 0/8 <1K <1K
East Wall 8 painted cinder block 011 <1K <i1K
West Wall 8 painted cinder block 015 <iK <1K
North Wall 12 drywall & painted plaster 011 <i1K <1K
South Wall 12 painted cinder block 0/12 <i1K <1K
Ceiling 5 drywall & painted plaster 011 <1K <1K
Steel Deck 5 steel 0
Comments: see radiological exceptions list numbers 1, 21, 45, 46, 47 & 48 and remarks R1 - R4. No hot particles were found and all DI
measurements were below unrestricted use levels. A plumbers “snake” was used in floor drains and no contamination was detected.

3.11.5.2.  Sample Media & Core Results
Location & Remarks Sample D Resuits (pCi/g)

floor: ceramic tile & grout 230-94-025-CH no peaks

floor: concrete under 230-94-025-CH 23C-94-031-CH 0.95 ®¥'Cs & recount had no peaks
floor: re-sample at 23C-94-031-CH 23C-95-324-CH no peaks

floor: re-sample near 23C-94-031-CH 23C-95-325-CH ne peaks

N. wall: painted plaster below towel dispenser 230-94-027-CH no peaks

N. wall: painted plaster 230-94-026-CH no peaks

S. Wall: painted cinder block 23C-94-032-CH 0.59 ¥'Cs

S. wall: re-sample at 23C-94-032-CH 23C-95-326-CH No Peaks

S. wall: re-sample near 23C-94-032-CH 23C-95-327-CH No Peaks

3.11.5.3.  Grid Map and Supplement Sheets

See Appendix A, Pages A-18 — A-21
3.11.5.4.

a. sink, toilet and mirror

Remaining Equipment
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3.11.5.5. Evaluation/Summary

A plumbers “snake” was used inside floor drains and clean-out ports and no radioactive
material was detected. No hot particles were found in the room. All smears and direct
frisks, including air vents, were less than the release levels for beta/gamma and alpha.
Several items were placed on the radiological exceptions list and these items will be
surveyed prior to release to unrestricted use. Based upon results, this room may have two
isolated areas of low-level contamination. The re-samples of these two locations did not
reveal contamination. The original samples (230-94-025-CH and 23C-94-032-CH) had
very high levels of error associated with the 662 keV *’Cs peak.

3.11.6. Men’s Bathroom

3.11.6.1. Direct/Indirect Survey Results

Surface Approx. Area Construction Material Smears # Highest Level Highest Level
(m?) Positive/Total dpm/100 cm? dpm/PA

Floor 10 ceramic file & grout 015 <1K <1 K
East Wall 15 drywall, painted plaster & plywood 0/16 <1K <1K
West Wall 15 drywall, painted plaster & plywood 0A3 <1K <1K
North Wall 9 drywall & painted plaster 011 <1K <1K
South Wall 9 drywall & painted plaster 0R <1K <1K
Ceilling 10 drywall & painted plaster 012 <1K <1K
Steel Deck 10 steel 0
Comments: see radiological exceptions list numbers 37, 38 & 39 and remarks R1 - R5. No hot particles were detected and all D/l
measurements were below unrestricted release levels. Plumbers “snake” was used in floor drains and no contamination was detected.

3.11.6.2. Sample Media & Core Results

Location & Remarks §ample ) Results {pCi/g)
floor: concrete beneath ceramic tile & behind plywood covering old doorway 23C-94-029-CH 0.77 ¥'Cs
E. wall: re-sample due to 23C-94-030-CH 230-95-179-CH no peaks
W. wall: painted cinder block 23C-94-030-CH 1.4 'Cs
W. wall: re-sample at 23C-94-030-CH 23C-95-328-CH no peaks
W. wall: re-sample near 23C-94-030-CH (Below left) 23C-95-329-CH no peaks
W. wall: re-sample near 23C-94-030-CH (Above right) 23C-95-330-CH no peaks
N. wall: painted plaster near light switch 230-94-024-CH no peaks
S. wall: re-sample due to 23C-94-030-CH 230-95-178-CH no peaks

3.11.6.3. Grid Map and Supplement Sheets
See Appendix A, Pages A-22 — A-25

3.11.6.4. Remaining Equipment
a. one sink, two toilets and one mirror
3.11.6.5. Evaluation/Summary

A plumbers “snake” was used inside floor drains and clean-out ports and no radioactive
material was detected. No hot particles were found in the room. All smears and direct
frisks, including air vents, were less than the release levels for beta/gamma and alpha.
Several items were placed on the radiological exceptions list and these items will be
surveyed prior to release to unrestricted use. Based upon all results, the top layer of the
floor near the location of the old doorway will need to be removed, using means such as
minor scabbling. The positive result from west wall is (23C-94-030-CH) is apparently not
significant, as extensive re-sampling in adjacent areas did not yield positive results.
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3.11.7.  Coffee Room
3.11.7.1. Direct/Indirect Survey Results
Surface Approx. Area Construction Material Smears # Highest Level Highest Level
(m?) Positive/Total dpm/100 cm? dpm/PA

Floor 4 floor tile 0/11 <1K 2K
East Wall 12 drywall & painted plaster 07 <1K <1K
West Wall 12 painted cinder block 058 <1K 5K
North Wall 10 drywall & painted plaster 0/8 <1K <1K
South Wall 10 drywall & painted plaster 0/8 <1K <i1K
Ceiling 4 drywall & painted plaster 07 <1K <i1K
Steel Deck 4 steel 0
Comments: see radiological exceptions list numbers 16, 17, 22, 41, 43 & 44 and remarks R1 - R11. Several loose and fixed hot particles
were found and three were saved for isotopic. Two hot particles were removed with sample media. Drain lines were not surveyed with
plumbers “snake” due to difficulty of removing drain cover. Past surveys of room detected a fixed contaminated area on ceiling vent,
however this area could not be found during characterization survey. The cause of the disappearance of the contaminated area is
unknown, though it may have been a hot particle that either has been unknowingly moved to another location or may be lodged further in
the ceiling ventilation duct and no longer readily detectable.

3.11.7.2.  Sample Media & Core Results
-~ Location & Remarks Sample 5] Results (pCi/g)

floor: floor tile above 23C-94-026-CH & next to clean fioor drain 230-94-022-CH 2.39 ™Cs, 3.15 ¥'Cs, 1.73%Co
floor: concrete beneath 230-94-022-CH 23C-94-026-CH no peaks

floor: floor tile above 23C-94-024-CH & 2 K fixed 230-94-020-CH 1.06 ™Cs, 1.32 Cs

floor: concrete beneath 230-94-020-CH, 2 K removed with sample 23C-94-024-CH 7.8 ¥Cs

floor: floor tile above 23C-94-025-CH & 2 K fixed 230-94-021-CH 1.83 ™Cs, 1.56 *'Cs

floor: concrete beneath 230-94-021-CH, 2 K particle removed with sample 23C-94-025-CH 0.9 ¥"Cs

floor: re-sample near sink 23C-95-331-CH no peaks

floor: hot particle

23HP-94-001-CH

¥7Cs, ®Co - can't quantify

floor: hot particle

23HP-94-002-CH

¥'Cs, *°Co - can't quantify

23HP-94-003-CH

floor: hot particle ¥7Cs, ®°Co - can’t quantify

W. wall: cinder block next to sink, 5 K particle removed with sample 23C-94-027-CH 22 57Cs
W. wall: re-sample at 23C-94-027-CH 23C-95-332-CH no peaks
W. wall: cinder block at baseboard & sink 23C-94-028-CH no peaks
N. wall: painted plaster above sink 230-94-023-CH no peaks

3.11.7.3.  Grid Map and Supplement Sheets

See Appendix A, Pages A-26 — A-30

3.11.7.4. Remaining Equipment
a. sink and associated piping

3.11.7.5. Evaluation/Summary

The room had several hot particles removed with Masslin® cloth and there may be
additional particles along wall/floor junction and by floor drain. The ceiling vent, according
to historical records, had fixed activity, but upon removal of the vent cover, survey results
indicated no detectable contamination inside the ventilation duct. Further evaluation is
needed inside the ceiling ventilation duct during decommissioning. Based upon the number
of positive sample results and hot particles, it is probable that the lower 1 - 3" of the wall,
floor tile, and concrete floor surface will need to be removed, using methods such as
scabbling, and be disposed of as radioactive waste. If undetected cracks exist between
floor/wall, the potential exists for subsurface contamination.
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3.11.8. 105, Operating Gallery
3.11.8.1. Direct/Indirect Survey Results
Surface Approx. Construction Material Smears # Highest Level | Highest Level
Area (m?) Positive/Total | dpm/100 cm?® dpm/PA
Floor 150 floor tile 1124 6K 12K
East Wall 0 painted steel plate surfaces on cell walls & painted 012 <1 K <1K
drywall by 117
West Wall 0 steel studs with painted plaster surface 0/54 <1 K <1K
North Wall 80 painted steel plate surfaces on cell walls & painted 19 3K <1K
drywall by entrance to 120
South Wall &0 painted concrete cinder block 0/39 <1K <1 K
Ceiling 150 acoustical panels 0
Steel Deck 150 steel

Comments: see radiological exceptions list numbers 136 137, 138, 139, &140 and remark R1. Several smears (8 of 50) from the surfaces
at cell wall penetrations were positive and it is clear that contamination exists within the penetrations. See the supplemental survey sheets
on the exterior of the three cells. This conclusion is further supported by the contaminated lead penetrations located in the storage shed.
Some hot particles and loose contamination were detected after removal of the baseboards which suggests that contamination probably
exists along some of the flooriwall junctions. Direct frisks inside the pipe chase were up to 120 K dpm and 5 K dpm/LAS. Inside of pipe
chase is contaminated and the potential for contamination exists inside the drains

3.11.8.2. Sample Media & Core Results
Location & Remarks §ample 13} Results (pCi/g)
floor: floor tile above 23C-94-271-CH 230-94-142-CH | 2.22 ™Cs, 5.91 ™Cs, 1.78 ®Co
floor: concrete beneath 230-94-142-CH 23C-94-271-CH_| 1.84 ™"Cs, 0.88 % Co
floor: floor tile above 23C-94-272-CH 230-94-143-CH | 0.89 ®*Cs, 7.1 ™'Cs, 2.02 ®°Co

floor:

concrete beneath 230-94-143-CH

23C-94-272-CH

2.50 ™Cs, 1.56 ®Co, 0.43 ®2n

floor. floor tile above 23C-94-273-CH 230-94-144-CH | 0.62 ¥'Cs

floor: concrete beneath 230-94-144-CH 23C-94-273-CH | no peaks

floor: floor tile above 23C-94-274-CH 230-94-151-CH | 0.54 ™*Cs, 0.50 ™"Cs, 0.30 *Co
floor: concrete beneath 230-94-151-CH 23C-94-274-CH | no peaks

floor: floor tile above 23C-94-275-CH, discolored tile 230-94-152-CH | 0.63 ™'Cs, probable Sb

floor: concrete beneath 230-94-152-CH 23C-94-275-CH | no peaks

floor: floor tile above 23C-94-276-CH, floor/cell wall junction 230-94-153-CH | 1.36 ™Cs, 170 ®'Cs, 7.39 ®Co’

floor:

concrete beneath 230-94-153-CH

23C-94-276-CH

10.0 ¥"Cs, 0.89 *Co

floor:

floor tile above 23C-94-277-CH, along edge of conduit pipe chase

230-94-154-CH

0.57 ™*Cs, 10.0 ¥'Cs

floor: concrete beneath 230-94-154-CH 23C-94-277-CH | no peaks
floor: re-sample near CA boundary 23C-95-354-CH | no peaks
floor: re-sample near room entrance 23C-95-355-CH | no peaks
floor: concrete at bottom of pipe chase next to drain 23C-94-278-CH [ 6.13 ®¥'Cs, 2.64 ®Co

floor:

concrete at bottom of pipe chase

23C-94-279-CH

2.05 ™Cs, 19.2 ™"Cs, 7.42%Co

floor. core 11, concrete sample, at HLC, 0 - 0.5” depth 23C-94-152-CH | no peaks
floor: core 11, concrete sample, at HLC, 0.5 - 1" depth 23C-94-153-CH | no peaks
floor: core 11, concrete sample, at HLC, 13 - 14" depth 23C-94-154-CH | no peaks
floor: core 11, soil sample, at HLC, 14 - 26" depth 235-94-120-CH | no peaks
floor: core 11, soil sample, at HLC, 26 - 32" depth 235-94-121-CH | no peaks
floor: core 11, soil sample, at HLC, 32 - 36" depth 235-94-122-CH | no peaks
floor: core C-4, concrete sample, at MET, 0 - 0.5" depth 23C-94-163-CH | no peaks
floor: core C-4, concrete sample, at MET, 0.5 - 1" depth 23C-94-164-CH | no peaks
floor: core C-4, concrete sample, at MET, 18 - 19" depth 23C-94-165-CH | no peaks
floor: core C-4, soil sample, at MET, 19 - 24" depth 235-94-130-CH | no peaks
floor: core C-4, soil sample, at MET, 24 - 32" depth 235-94-131-CH | no peaks
floor: core C-4, soil sample, at MET, 32 - 33" depth 235-94-132-CH | no peaks
floor: core C-5, concrete sample, at LCR, 0 - 0.5" depth 23C-94-166-CH | no peaks
floor: core C-5, concrete sample, at LCR, 0.5 - 1" depth 23C-94-167-CH | no peaks
floor: core C-5, concrete sample, at LCR, 11 - 12" depth 23C-94-168-CH | no peaks
floor: core C-5, soil sample, at LCR, 12 - 18" depth 235-94-133-CH | no peaks
floor: core C-5, soil sample, at LCR, 18 - 24" depth 235-94-134-CH | no peaks
floor: 6 K hot particle 23HP-94-017-CH | 7217 pCi ®'Cs
E. wall: painted drywall 230-94-156-CH | no peaks
E. wall: painted drywall at baseboard 230-94-155-CH | no peaks
W. wall: behind baseboard, between high density concrete junction 230-94-157-CH | no peaks
W. wall: painted plaster at horizontal crack 230-94-158-CH | no peaks
W. wall: behind baseboard & high density concrete junction inside CA boundary | 230-94-160-CH | 0.43 ¥'Cs
W. wall: painted plaster inside CA boundary 230-94-161-CH | no peaks
S. wall: painted drywall, added wall 230-94-159-CH | no peaks
S. wall: painted concrete 23C-94-280-CH | no peaks
S. wall: painted concrete 23C-94-281-CH | no peaks
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3.11.8.3. Grid Map and Supplement Sheets

See Appendix A, Pages A-31 — A-40

3.11.8.4. Remaining Equipment

Manipulator mock-up station w/2 manipulators
4 large and 4 small step-up boxes

1 metal desk

1 cart

1 picnic table w/2 benches

I large table

I small table

4 metal protective clothing cabinets
4 chairs

6 segregation drums - in CA

2 metal bottle racks

1 tool box

10 manipulator arms

1 PING 1A

1 CAM

Evaluation/Summary

a
b
C
d
[~
f.
g.
h
i
j.
k.
1.
m.
n.
0.
5.

3.11.8.

Floor tile and concrete along east and west walls, the three cells, and along and inside the
concrete conduit pipe chase is contaminated. Samples from the non-contaminated area walls
and remaining areas of the floor had no peaks, however, hot particles could exist beneath
floor tiles and floor/wall junction. Further evaluation is recommended in the center of the
room before free release of concrete. Drains in the pipe chase are believed to be “cold”
drains but based upon process knowledge and concrete sample results near drains,
contamination is a possibility inside drain lines. Inside surfaces of most of the cell
penetrations are contaminated based upon smear results and from survey results of lead
penetrations located in the storage shed.

3.11.9. 105A, Dark Room
3.11.9.1. Direct/Indirect Survey Results
Surface Approx. Area (m?) Construction Material Smears # Highest Level | Highest Level
Positive/Total dpm/100 cm? dpm/PA

Floor 8 floor tile 0/28 <1K 30K
East Wall 8 painted drywall 06 <1K 15K
West Wall 8 drywall & painted plaster 0/6 <1K <1K
North Wall 16 . | drywall & painted plaster 012 <1K <1K
South Wall 16 drywall & painted plaster 012 <1K <1K
Ceiling 8 drywall & painted plaster 08 <1K <1K
Steel Deck 8 steel 0

threshold.

and fixed hot particles were found on the floor,
Masslin® cloth until no loose hot particles wer

contamination and hazardous materials is recommended. A floor

Comments: see radiological exceptions list numbers 83, 84, 85, 86, 87, 88, 89 & 90 and see remarks R1 - R6. Over one hundred l00se

, metal cabinet, and behind cabinet on the floor and wall. The room was wiped down with

e detected though there is a very good possibility that the metal cabinet and floor still have a
few hot particles. Drain lines on south wall from metal cabinet were not sampled with a plumbers “snake” and further evaluation for

pit was found and sampled. The floor pit has ventilation duct that, per
HCF drawings, routes to the HEPA ventilation system. The door threshold was not removed and contamination is highly probable beneath
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3.11.9.2.  Sample Media & Core Results
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Location & Remarks

Sample 3]

floor: hot particle in sample

23C-94-175-CH

Results (pCi/g)
4.91 ™Cs, 83.1 ¥'Cs, 3.18‘“%0

floor: 23C-94-176-CH 0.53 ™"Cs, 0.78 ®°Co

floor: 23C-94-177-CH no peaks

floor: hot particle 23HP-94-006-CH ¥4Cs, 1¥7Cs, ®Co, ™Eu - can't quantify
floor: hot particle 23HP-94-007-CH TCs, ™Cs, ®°Co - can't quantify
E. wall: painted plaster 230-94-070-CH no peaks

W. wall: 230-94-072-CH no peaks

N. wall: 230-94-073-CH 1.48 ®¥Co

N. wall: re-sample 1 meter off floor 230-95-183-CH no peaks

N. wall: re-sample 2 meters off floor 230-95-184-CH no peaks

S. wall: painted plaster 230-94-071-CH no peaks

floor pit: 23C-94-178-CH no peaks

floor pit: filler sand 235-94-143-CH no peaks

floor pit: filler sand

235-94-144-CH

0.16 ¥'Cs, 0.26 ®Co

3.11.9.3.  Grid Map and Supplement Sheets

See Appendix A, Pages A-41 — A-45

3.11.9.4. Remaining Equipment

a. long metal cabinet
b. door

3.11.9.5.  Evaluation/Summary

The floor had over 100 hot particles and numerous particles were found in the metal storage
cabinet. Upon additional survey and decontamination, the metal cabinet should be
releasable to unrestricted use. No positive peaks were detected from sample media 23C-94-
177-CH which was the only concrete floor sample that had no hot particles, thus the floor
tile and 1/4" of concrete should be removed, using methods such as scabbling, and
disposed of as radioactive waste. It is recommended that additional surveying inside the
liquid drain lines be performed especially due to the presence of hot particles throughout the
room. The floor pit had some fixed activity as did the filler sand. According to HCF
drawings, the ventilation pipe goes to the HEPA ventilation system. If the piping which is
encased in concrete can be removed, based upon past experience, the metal should be able
to be decontaminated to unrestricted release levels with a CO, pelletizer or by another
abrasive decontamination technique.

3.11.10. 106, Change Room

3.11.10.1. Direct/Indirect Survey Results

Surface Approx. Area “Construction Material Smears # Highest Level Highest Level
(m?) Positive/Total dpm/100 ecm? dpm/PA

Floor 45 fioor tile see comments <1K 120K
East Wall 3 see survey map see comments <1K <1K
West Wall B see survey map see comments <1K 6K
North Wall 45 see survey map see comments <1K <1K
South Wall 45 see survey map see comments <1K <1K
Ceiling 45 drywall painted plaster see comments <1K <1K
Steel Deck 45
Comments: see radiological exceptions list numbers 68, 69, 70, 71, 72, 73, 74, 75 & 76 and remarks R1- R18. A total of 286 smears were
taken and counted for beta/gamma and all were less than 1 K. Three smears from the storage closet had 20 dpm/100 cm? alpha. The vent
on the door leading to the corridor had 12 K dpm in one area and was placed in a radbag for decontamination disposal. Several hot
particles were found throughout the room. The shoe cleaning pit has fixed activity on walls inside pipe. HCF drawings show the vent
routed to HEPA ventilation system.
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3.11.10.2. Sample Media & Core Results

PC-000456/0

Location & Remarks Sample 1D Results (pCig)
floor: by shoe cleaner pit 23C-94-090-CH no peaks
floor: tile in front of lockers & above 23C-94-054-CH 230-94-039-CH 1.38 ™¥Cs, 2.23 ¥Cs
floor: concrete beneath 230-94-039-CH 23C-94-054-CH no peaks
floor: concrete at locker base 23C-94-046-CH 4.2%Co

floor: concrete at locker base

23C-94-047-CH

0.57 ¥"Cs, 1.8%°Co

floor: floor tile above 23C-94-053-CH

230-94-038-CH

1.42 ™3Cs, 1.26 ©’Cs

floor: concrete beneath 230-94-038-CH, in front of lockers 23C-94-053-CH no peaks

floor: concrete at locker base 23C-94-048-CH 2.09 ¥"Cs, 2.39 ®Co
floor: concrete from closet floor 23C-94-104-CH 0.66 ¥"Cs

floor: floor tile above 23C-94-102-CH 230-94-062-CH no peaks

floor: concrete beneath 230-94-062-CH 23C-94-102-CH no peaks

floor: floor tile above 23C-94-107-CH & at contarninated drain 230-94-066-CH 1.90 ®¥'Cs

floor: concrete beneath 230-94-066-CH & at contaminated drain 23C-94-107-CH 1.13™Cs, 3.18 “Co
floor: re-sample at CA drain 23C-95-356-CH no peaks

floor: re-sample from center of the room 23C-95-357-CH no peaks

floor: re-sample from center of the room - clean side 23C-95-358-CH no peaks

floor: 230-94-064-CH 0.85 ¥Cs

floor:

23C-94-105-CH

0.62 ™¥Cs, 1.36 ®°Co

floor: inside shoe pit, w. wall

23C-94-089-CH

3.06 ™¥"Cs, 2.31 ®Co

floor: inside shoe pit around ventilation pipe

23C-94-084-CH

1.64 ™Cs, 1.61 *°Co

floor: inside shoe pit in front of ventilation pipe

23C-94-085-CH

2.96 ¥"Cs, 1.10 Co

floor: inside shoe pit in front of ventilation pipe, 1.5" deep

23C-94-086-CH

no peaks

floor: inside shoe pit

23C-94-087-CH

26.1 ™Cs, 1.96 ®Co

floor: inside shoe pit, 1" deep

23C-94-088-CH

7.62 ¥7Cs, 1.16 ®°Co

floor: hot particie from inside storage closet

23HP-94-004-CH

no peaks, particle not captured

E. wall: cinder block behind lockers 23C-94-045-CH 0.5 ™ Cs
W. wall: concrete 23C-94-101-CH 2.69 ¥'Cs
W. wall: wall tile 230-94-061-CH no peaks
N. wall: cinder block at wall stains from roof leak 23C-94-106-CH no peaks
N. wall: cinder block 23C-94-108-CH 1.16 ™*Cs, 4.56 ™Cs, 7.01 ®°Co
N. wall: painted plaster 230-94-060-CH no peaks
N. wall: plaster wall at end of lockers 230-94-032-CH no peaks
S. wall: plaster from behind lockers 230-94-033-CH no peaks
S. wall: painted plaster 230-94-067-CH no peaks
ceiling: plaster 230-94-065-CH no peaks
storage closet: concrete from west wall 23C-94-103-CH no peaks
storage closet: painted plaster from south wall 230-94-063-CH no peaks

storage closet: hot particle from wall

23HP-94-005-CH

¥Co - can't quantify

3.11.10.3. Grid Map and Supplement Sheets
See Appendix A, Pages A-46 — A-51

3.11.10.4. Remaining Equipment—most if not all of the equipment should be releasable

metal clothes lockers

one wood shelf

one large metal book case
2 metal tables
one small wood shelf

3.11.10.5. Evaluation/Summary

oo Th O RO O

wood bench (has fixed activity)
dish washing machine used for cleaning respirators
one metal respirator drying cabinet

two sinks (one for radioactive material to hot drain)

The “cold” drain is posted as “internal contamination” and even though smears taken from
inside the drain had no detectable contamination, further evaluation is recommended. A
concrete sample from around the “cold” drain had positive results, thus the extent of
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subsurface contamination is unknown. The concrete base for the metal change lockers had
positive sample results and scabbling will be necessary, but samples from the adjacent
walls showed no peaks except at the north corner. Floor tile removal and concrete surface
removal, using methods such as scabbling, will be necessary in most of the room. The
surface of the lower 4" of walls will need to be removed because of the presence of hot
particles. Two concrete samples taken near the wall/floor junction were positive. The shoe
cleaning pit has fixed contamination in concrete and inside of the pipe. HCF drawings
indicate that pipe routes to the HEPA ventilation unit.

3.11.11. 107, Warm Metallography

3.11.11.1. Direct/Indirect Survey Results

“Surface Approx. Area Construction Material Smears # Highest Level | Highest Level
m? Positive/Total | dpnv100 em? dpm/PA

Floor 41 painted concrete 2754 10K 100K
East Wall 31 painted concrete plaster 7/41 20K bkg
West Wall 35 painted concrete block with plaster finish 1224 1K bkg
North Wall 25 painted concrete block 16/23 1K bkg
South Wall 25 painted cement plaster with steel studs 24/34 4K bkg
Ceiling ~ 41 steel deck 0

Comments: see radiological exceptions list numbers 145, 146, 147, & 148 and remarks R1 & R2. LAS were taken on manipulator arms
and all had positive results. The area behind the flammable storage locker was not surveyed and was placed on the radiological
exceptions list. Two highly contaminated fume hoods were removed and the inside ventilation duct is contaminated. The duct opening is
covered. Because of the radiation levels the room, direct frisk measurements could not be performed. Therefore, if the direct frisk
measurement did not see any activity on the wall above the already high background, “bkg” is reported.

3.11.11.2. Sample Media & Core Results

Location & Remarks Sample 1D Resulis (pCi/g)
floor: painted concrete 23C-94-290-CH 13.9 ™Eu, 164 ™Cs, 2624 ™'Cs, 99.7 ®Co
floor: 23C-94-291-CH 1.62 ™Cs, 15.4 ¥'Cs, 1.17 ®Co
floor: 23C-94-292-CH 3.71 ®"Cs, 0.82 %Co
floor: taken at crack in floor 23C-94-293-CH 1.39 ™Cs, 19.9 ¥"Cs, 3.23 ®Co
E. wall: seam along crack in wall 230-94-167-CH no peaks
E. wall: painted plaster and mesh 230-94-169-CH 2.43Cs
E wall: re-sample 1 meter below 230-94-167-CH 230-95-204-CH no peaks
E wall: re-sample 3 meters off floor over doorway 230-95-205-CH no peaks
W. wall: 23C-94-288-CH no peaks
W. wall: 23C-94-289-CH no peaks
W. wall: re-sample 2.5 meters off floor 23C-95-387-CH no peaks
W. wall: re-sample 2.5 meters off floor by new block 23C-95-388-CH no peaks
N. wall: 23C-94-286-CH no peaks
N. wall: 23C-94-287-CH no peaks
N. wall: re-sample 3 meters off floor 23C-95-386-CH 0.64 ®'Cs
S. wall: painted plaster & mesh 230-94-170-CH no peaks
S. wall: painted plaster & mesh 230-94-171-CH 0.34 ®’Cs
s wall: re-sample 2 meters off floor 230-94-203-CH 0.50 ™¥Cs

3.11.11.3. Grid Map and Supplement Sheets
See Appendix A, Pages A-52 — A-56

3.11.11.4. Remaining Equipment

a. manipulator hydraulic power lift unit - contaminated
b. five manipulator arms - contaminated

3.11.11.5. Evaluation/Summary

The concrete floor is contaminated and two samples taken from the east and south walls
near the floor (first grid) were contaminated. It is likely that the lower 1 meter of the wall
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surface will have to be removed. Additional samples from the upper portion of the walls
will quantify the extent of contamination. Areas around and inside the manipulator
openings are believed to be contaminated. Two highly contaminated fume hoods were
recently removed and the ventilation duct is certainly contaminated. Subsurface soil from
adjacent Room 122, Manipulator Repair Room, was contaminated. Further exploration to
the southeast of Room 122 has also demonstrated the existence of some radioactivity in the
subsurface soils below Room 120. It is likely that activity also exists in at least a portion of
the subsurface soils below Room 107. Due to the proximity to Room 122, the potential
exists for subsurface soil contamination at the east and north ends of the room.

3.11.12. 108, Beryllium Oxide Laboratory & Controlled Machine Shop
3.11.12.1. Direct/Indirect Survey Results
Surface Approx. Area Construction Material Smears # Highest Level Highest Level
(m?) Positive/Total dpm/100 cm?® dpm/PA

Floor 2 floor tile see comments 3K 320K
East Wall 40 cinder block and painted cement plaster see comments <1K 100K
West Wall 40 cinder block and painted cement plaster see comments 1K <1K
North Wall 5 painted drywail and steel studs see comments 2K 5K
South Wall s cinder block and painted cement plaster see comments <1K <1K
Ceiling 2 painted steel see comments 1K <1K

Comments: see radiological exceptions list numbers 126, 127, 128, 129, 130, 137, 132, 133, 134, & 135 and remarks R1 - R11. For
description & contamination levels on the remaining equipment, see S1 - S28. The room had several hot particles in overhead utilities and

ventilation duct. 5 out of the 350 smears taken in the room were above 1 K dpm/100 cm?.

3.11.12.2. Sample Media & Core Results

Location & Remarks Sample ID Results (pCilg)
floor: floor tile above 23C-94-242-CH, 2 K/PA 230-94-130-CH | 1.56 ™'Cs, 20.6 P'Cs, 2.53 ®Co
floor: concrete beneath 230-94-130-CH 23C-94-242-CH | 2.60 ™Cs, 76.6 °'Cs, 4.69 ®Co
floor: floor tile above 23C-94-243-CH 230-94-131-CH | 0.61 ™Cs, 11.5 ™'Cs, 4.97 ®Co
floor: concrete beneath 23C-94-243-CH 23C-94-243-CH | 2.08 ™Cs, 83.4 °'Cs, 13.0 ®Co
floor: floor tile above 23C-94-244-CH, 3 K/PA 230-94-132-CH [ 1.49 ™Cs, 10.5 "¥'Cs, 2.44 ®Co, 3.75 25 ]
floor: concrete beneath 230-94-132-CH 23C-94-244-CH | 33.3 ™Cs, unquantified **Cs
floor: floor tile above 23C-94-245-CH 230-94-133-CH | 0.74 ™Cs, 6.06 °'Cs, 2.63 ®Co
floor: concrete beneath 230-94-133-CH 23C-94-245-CH | 7.40 ™"Cs, 0.81 %Co, 3.59 25U
floor: floor tile above 23C-94-246-CH, 18 K/PA 230-94-134-CH | 1.53 ™Cs, 7.30 *’Cs, 1.54 ®Co

floor:

concrete beneath 230-94-134-CH

23C-94-246-CH

1.04 ¥'Cs

floor:

floor tile above 23C-94-247-CH, by sink, 14 K/PA

230-94-135-CH

0.38 ™*Cs, 11.1 ¥Cs, 4.43 %Co

floor:

concrete beneath 230-94-135-CH, by sink

23C-94-247-CH

4.59 ®"Cs, 0.69 ®Co

floor:

floor tile above 23C-94-248-CH

230-94-136-CH

6.59 ™"Cs, 0.57 ®Co, probable ™Cs

floor:

concrete beneath 230-94-136-CH

23C-94-248-CH

2.15 ¥7Cs, 1.77 ®Co

floor: floor tile above 23C-94-249-CH 230-94-137-CH | 15.8 ¥'Cs, 4.37 ®Co

floor: concrete beneath 230-94-137-CH 23C-94-249-CH [ 2.25 ™Cs, 0.52%Co , 4.1 25U

floor: floor tile above 23C-94-250-CH, 320 K/PA hot particle 230-94-138-CH | 6.20 ¥"Cs, 2.67 ®Co

floor: concrete beneath 230-94-138-CH 23C-94-250-CH | 0.65 ™Cs, 6.26 *'Cs, 0.66 ©°Co

floor: floor tile above 23C-94-269-CH 230-94-149-CH | 14.7 ®'Cs, 4.67 ®Co

floor: concrete beneath 230-94-149-CH 23C-94-269-CH | 9.26 ¥'Cs, 1.13%Co

floor: floor tile above 23C-94-270-CH 230-94-150-CH [ 0.71 ™Cs, 3.62 ¥'Cs, 1.28 ®Co

floor: concrete beneath 230-94-150-CH 23C-94-270-CH | 1.32 ™Cs, 11.0 "Cs, 2.84 ®Co, 5.44 U
floor: hot particle 23HP-94-016-CH | 1487 pCi ®'Cs

floor:

core 2D, soil sample, near sink, 4.5 - 16" depth

235-94-135-CH

no peaks

floor:

core 2E, concrete sample, near sink, 0 - 0.5" depth

23C-94-121-CH

0.064 ™*Cs, 7.96 ™'Cs, 0.212%Co

floor:

core 2E, concrete sample, near sink, 0.5 - 1" depth

23C-94-122-CH

0.133 ¥'Cs

floor: core 2E, concrete sample, near sink, 6 - 7" depth 23C-94-123-CH | no peaks
floor: core 2E, concrete sample, near sink, 21 - 22" depth 23C-94-124-CH | no peaks
floor: core 2E, soil sample, near sink, 22 - 27" depth 235-94-103-CH | no peaks
floor: core 2E, soil sample, near sink, 27 - 40" depth 235-94-104-CH | no peaks
floor: core 3, concrete sample, room entrance, 0 - 0.5" depth 23C-94-125-CH [ 0.148 ¥"Cs
floor: core 3, concrete sample, room entrance, 0.5 - 1" depth 23C-94-126-CH | no peaks
floor: core 3, soil sample, room entrance, 5 - 7" depth 235-94-105-CH | no peaks
floor: core 3, soil sample, room entrance, 7 - 15" depth 235-94-106-CH | no peaks
floor: core 3, concrete sample, room entrance, 15 - 16" depth 23C-94-127-CH | no peaks
floor: core 3, concrete sample, room entrance, 20 - 21" depth 23C-94-128-CH | no peaks
floor: core 3, soil sample, room entrance, 22 -28" depth 235-94-107-CH | no peaks
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Location & Remarks Sample 1D Results (pCi/g)
floor: core C-1, concrete sample, by double doors, 0-0.5" depth | 23C-94-155-CH | 0.405 *'Cs
floor: core C-1, concrete sample, by double doors, 0.5-1" depth | 23C-94-156-CH | no peaks
floor: core C-1, concrete sample, by double doors, 7 - 8" depth 23C-94-157-CH | no peaks
floor: core C-1, soil sample, by doubie doors, 8 - 12" depth 235-94-123-CH | no peaks
floor: core C-1, concrete sample, by double doors, 12-13" depth | 23C-94-158-CH | no peaks
floor: core C-1, concrete sample, by double doors, 14-15" depth | .23C-94-159-CH | no peaks
floor: core C-1, concrete sample, by double doors, 26-27" depth | 23C-94-160-CH | no peaks
floor: core C-1, soil sample, by double doors, 27 - 31" depth 23S-94-124-CH | no peaks
E. wall: 23C-94-264-CH | no peaks
E. wall: 23C-94-263-CH | no peaks
E. wall: 23C-94-262-CH | 0.01 %°Co (single peak)
E. wall: hot particle 23HP-94-015-CH | 515 pCi ™*Cs, 15200 pCi *"Cs
E. wall: 23C-94-261-CH | no peaks
E. wall: 23C-94-260-CH | no peaks
W. wall: 23C-94-255-CH | no peaks
W. wall: 23C-94-253-CH | no peaks
W. wall: 23C-94-254-CH [ 0.29 ™Cs
W. wall: 23C-94-252-CH | 1.27 ¥'Cs, 0.89 *°Co
W. wall: 23C-94-256-CH | no peaks
W. wall: 23C-94-251-CH | 1.00 ™"Cs, 2.26 ®Co
N. wall: 230-94-140-CH | 11.8 ™Cs, 33.6 ®°Co
N. wall: 230-94-141-CH [ 14.2 %Cs, 52.8 %°Co
N. wall: _ 230-94-139-CH | no peaks
N. wall: re-sample 2 meters above 230-94-141-CH 230-95-190-CH | no peaks
N. wall: re-sample above entrance way to 108A 230-95-191-CH | no peaks
S. wall: 23C-94-257-CH | no peaks
S. wall: 23C-94-258-CH | 0.45 ¥'Cs
S. wall: 23C-94-259-CH [ 0.85 ™¥'Cs
S. wall: re-sample above 23C-94-257-CH 23C-95-369-CH | no peaks
S. wall: re-sample below 23C-94-257-CH 23C-95-370-CH | no peaks
S. wall: re-sample near entrance door 23C-95-371-CH | no peaks

3.11.12.3. Grid Map and Supplement Sheets
See Appendix A, Pages A-57 — A-66
3.11.12.4. Remaining Equipment

See S1 - S28 on supplement sheets. A total of 28 pieces of equipment are currently in the
ro