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1.3 OBJECTIVE AND SCOPE
The Project Plan established the objective and scope of the
assessment. Accordingly, the plan clarified the following:

*  The project’s objective was to provide an itemized inven-

tory of RINM and an initial assessment of the environ-
mental, safety, and health vulnerabilities associated with
the current storage and handling of these materials, Box 1.

BOX 1 - VULNERABILITIES

*...identify, characterize and assess the safety,
health and environmental vulnerabilities of the
Department’s existing storage conditions and
facilities...”

Hazel R. O'Leary
August 19, 1993

What Are VYulnerabilities?

Vulnerabilities in nuclear facilities are conditions or weaknesses that
may lead to radiation exposure to the public, unnecessary or increased
exposure to the workers, or release of radioactive materials to the
environment. For example, some DOE facilities have had leakage
from spent fuel storage pools, exce ‘e corrosion of fuel causing
increased radiation levels in the pool, or degradation of handling sys-
tems. Vulnerabilities are also caused by loss of institutional controls,
such as cessation of facility funding or reductions in facility mainte-
nance and control.

RINM was defined as spent nuclear fuel (in any condi-
tion) and irradiated nuclear targets from production and
research reactors. {These materials have been withdrawn
from nuclear reactors following irradiation. Only in a
few cases do they reside within inactive reactors. The
constituent elements of these rnaterials have not been
separated by processing.)

Fuel currently in active reactors was to be considered
outside the project's scope.

Reactor waste products and reactor irradiated structural
materials (other than fuel cladding) were to be consid-
ered outside the project’s scope.

Other radioactive and hazardous materials stored in the
facilities were to be identified and evaluated to the extent
that they might contribute to environmental, safety, and
health vulnerabilities.

Evaluations were to be made of facilities, structures, sys-
tems, operating conditions, and procedures necessary to
protect the workers, the public, and the environment
during the storage and in-facility handling of RINM.
The assessment was to focus on determining ES&H vul-
nerabilities and presenting factual information. In gener-
al, future corrective actions were not to be identified or
recommended, but corrective actions already underway
were to be assessed.
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In conducting the assessment, the Working Group focused on
11 sites, where Department of Energy RINM are stored in basins,
pools, canals, canyons, inactive reactors, warehouses, hot cells,
vaults, wells, casks, and burial grounds.

The following eight sites contain Department-owned storage
facilities:

Hanford Site

Idaho National Engineering
Savannah River Site (SRS)
Qak Ridge Site
Brookhaven National Laboratory (BNL)
Argonne National Laboratory-East (ANL-E)
Los Alamos National Laboratory (LANL)
Sandia National Laboratories (SNL)

VEL)

aboratory Site

partment-owned : it fue d at

three non-Departmental facilities:

following

*  West Valley Demonstration Project Site
Babcock & Wilcox, Lynchburg Technology Center

General Atomics

Subsequent to the initiation of this assessment, the Operations
Offices identified small amounts of Department-owned RINM
stored at Rocky Flats, Mound, Lawrence Berkeley Laboratory,
Battelle Columbus Laboratory, and some university reactors. The
Working Group Assessment Teams did not visit these sites, but
information about the materials stored there is provided in
Chapter 2 of this report.

1.4 METHOD

The inventory and vulnerability assessment was conducted in
accordance with the Project Plan (K rence 3) and Working Group
Assessment Plan (Reference 4). Thirteen Site Teamns, consisting of M&Q
contractor and Operations Office personnel, obtained inventory and
ES&H information about their storage facilities. They responded to the
question sets in the Project Plan anc  d the plan'’s procedure to iden-
tify most of the vulnerabilities found in this assessment.

The seven Working Group Assessment Teamns consisted of
members of the Spent Fuel Working Group, who were assigned to
assess sites other than the ones where they have responsibilities. EH
staff members, and EH and EM-37 consultants also participated.
These tearns visited the sites between October 4 and 22, 1993. They
met with the respective Site Teams to review drafts of the site operat-
ing contractor team report and to walk down the storage facilities. As
vulnerabilities were identified, the Working Group Assessment
Teams shared them with the Site Teams.

The Working Group Assessment Teams met again on October 22
through 29, 1993, to discuss their assessments and characterize vulner-
abilities by using the method prescribed in Section 4.4 and Attachment
5 of the Project Plan. See Figure 2.

The entire Working Group reviewed the overall vulnerability
assessment and characterization process during its meetings on
November 2 and 3, 1993. The next section presents the results of
this process.
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1.5 RESULTS

The results are summarized in the following five sections.
Section A describes the RINM inventory. For each of the three
categories of facilities {wet, dry, and buried), Section B describes
the facilities in which the inventory is stored, the current condi-
tion of the RINM and the facilities, and the vulnerabilities for
each category. This section follows the vulnerability identification
and characterization process displayed in Figure 2. Through
analysis of the vulnerabilities, generic issues surfaced common to
all facility categories. These are described in Section C. The facil-
ities with the most significant vulnerabilities are described in

BOX 2 - CONCLUSIONS

Action Plans are needed to address safety and environmental issues
involving our storage of spent nuclear fuel and other nuclear materials.
* Five facilities and three burial grounds warrant priority management
attention to avoid unnecessary increase  worker radiation exposure
and cost during clean up. These facilities are:

= HanrorD 105-K East Basin

» {paHO CEMiCAL PROCESSING PLANT-603 UNDERWATER FUEL STORAGE
Faciury (ICPP-603 FSF)

 SAVANNAH RivER L-ReAcTOR DisASSEMBLY BAsIN

« SAVANNAH River K-REACTOR DisasstmsLY Basin

« Hanroro PUREX Canvon

= Hanroro 200 West Area BuriaL GROUNDS

* 0aK RipGEe CLASSIFIED BURIAL GROUNDS

» 0ak Ringe Homoceneous Reacror Experivent (HRE) Disposar WeLs

= Five fundamental issues should be addressed and tracked for each stor-
age facility to facilitate future decision making. These are 1) the adequa-
ty of the facility's authorization basis, 2) its resistance to seismic events,
3) whether it has clear Departmental programmatic ownership and fund-
ing, 4) the extent to which the material it contains is fully characterized,
and 5) whether realistic plans exist to disposition its material.

» These vulnerabilities identified by the Working Group should be con-
sidered in facility specific action pians.

« Site wide plans for near term disposition of materiai by individual facil-
ities must recognize the reality of existing constraints involving the avail-
ability of suitable qualified shipping casks, the storage capacity and com-
mitments of potential receptors, and commitments to state governments.

Section D. Section E describes the Department’s better storage
facilities. Attachment A includes a complete list of acronyms used
in this report. A summary of the conclusions is shown in Box 2.

A. RINM CHARACTERISTICS AND INVENTORY
RINM include spent nuclear fuel and a variety of reactor irra-
diated target materials for production of plutonium, tritium, and
other isotopes. These materials have been withdrawn from reactors
following irradiation. In some cases, they are stored in the inactive
reactors. Their constituent elements have not been separated by
reprocessing. Spent nuclear fuels include fuel irradiated in com-
mercial power reactors, fuel irradiated for production of plutonium
within the fuel itself (Hanford N-Reactor and Single Pass
Reactors), driver fuel irradiated in reactors containing special tar-
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gets for production of plutonium and tritium (Savannah River
reactors), and fuel irradiated in severa pes of research and exper-
imental reactors High Flux Isotope Reactor (HF ) at Oak Ridge;
High Flux Beam Reactor (HFBR) at BNL; Fast Flux Test Facility
(FFTF) at Hanford; Power Burst Facility (PBF), Material Test
Reactor (TRA-603 MTR), Transient Reactor Test Facility
(TREAT), Experimental Breeder Reactor II (EBR-II), and Zero
Power Physics Reactor (ZPPR) at INEL; university reactors; and
others.

Spent nuclear fuels contain hi y radioactive materials of
various kinds in addition to leftover fissile and non-fissile urani-
um. They also contain fission products such as Strontium-90,
Cesium-137, and many other radionuclides, several types of acti-
vation products, including actinides and transuranics formed by
neutron absorption by uranium and structural ma ils during

diation,and n  y«c nate as Plutonium-
239, and Uranium-233. '

Quantities of the radioactive materials in the spent nuclear
fuels depend on the degree of fuel irradiation in the reactors, usu-
ally referred to as fuel burnup. Fuel with higher burnup contains
more of the radioactive products of irradiation. Irradiated target
materials for plutonium production also have similar types of
radioactive materials (as in the spent fuel) produced in them dur-
ing irradiation. Irradiated targets for tritium production have tri-
tium and radionuclides of lighter elements.

Cladding materials that confine the RINM include zircalay,
stainless steel, inconel, aluminum, graphite, ceramic, and other
material. RINM forms includes assemblies, rods, elements, tubes,
blocks, plates, and other types. Some RINM may have developed
damage to the cladding during irradiation.

DOE's inventory of RINM listed in Attachment B includes:

*  Production Reactor Fuel and Targets
¢ Commercial Nuclear Reactor Fuel

e Research Reactor Fue!

*  Naval Reactor Fuel

The Department owns and stores approximately 2,700,000
kg of RINM. This consists of enriched and natural uranium; plu-
tonium, thorium, and other heavy metals; light metals such as
lithium; and fission and activation products. The t
material stored actually is considerably higher because it includes
fuel assembly structural material and fuel and target cladding.

The Site Teamns collected the key information at each site,
and the Working Group Assessment Teams validated the data
during their site visits. Prior to this effort, the Office of Spent Fuel
Management and Special Projects (EM-37) developed a detailed
Spent Fuel Inventory questionnaire to be answered by all facilities
storing DOE spent fuel.

Because many of the questions that EM-37 and the Working
Group asked were the same, the facility responses to the EM-37
questionnaire were used as the baseline for inventory information
whenever possible, thus avoiding duplication of effort. The Site
Teams and Working Group Assessment Teams corrected the
responses, based on revised information, and gathered data on
material not included in the questionnaire. The data are present-
ed in condensed form in Attachment B,

il mass of the
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those for recycle/reuse and those for waste disposal. Programmatic
decisions have caused reprocessing to stop at Hanford and Idaho,
and have delayed reprocessing at Savannah River. Some RINM in
basins at those sites has been stored since the early 1960s. At other
sites, RINM also is being retained in interim storage because
reprocessing is unavailable. Storage of RINM on an open-ended
basis is an institutional failure that leads to ES&H vulnerabilities
as follows:

*  The potential exists for the release of radionuclides as a
result of pool leakage. The pool is the last barrier to fis-
sion product release to the environment. Several pools
are leaking and monitoring techniques for leakage are
inaccurate. Some pools suspected of leaking have tri-
tium in nearby monitoring wells. Hanford 105-K East
Basin monitoring wells show sharp increases in tritium
that are coincident with leak increases. Continuing
degradation in these pools will likely result in increased
leakage and environmental releases. (See the related dis-
cussion of the 105-K East and 105-K West Basins, SRS
Disassembly Basins, TAN-607, TRA-603 MTR, ICPP-
603 FSF, and West Valley in Chapter 2.)

*  The release of radionuclides and fissile material to the
pools occurs as a result of corrosion. Corrosion also cre-
ates handling, packaging, inventory control, waste gener-
ation, and cleanup problems. (See the related discussion
of 105-K East Basin, SRS Disassembly Basins, ICPP-603
FSF, and Hanford PUREX in Chapter 2.) These prob-
lems manifest themselves in additional work and
increased worker exposure. Radiation levels at ICPP-603
FSF and 105-K East Basin are much higher than other
pools due to Cesium-137 present in water and/or
absorbed into concrete. The unplanned relocation of fis-
sile material may have some, albeit low. probability of
causing criticality events. (See the related discussion of
the ICPP-603 FSF and the 105-K East Basin backwash
pit in Chapter 2.) The fission and activation product
release presents a direct environmental vulnerability.

*  Structural and handling equipment weakened by corro-
sion can increase the probability of accidents with the
potential for radionuclide releases and geometry changes,
which can lead to criticality concerns. Heavy load drops
could challenge the structural integrity of a pool. (See the
related discussion of the SRS Disassembly Basins, SRS F-
and H-Canyon Basins, and PUREX in Chapter 2.)

*  The potential for release of radionuclides to the envi-
ronment, exposure to workers, or criticality concerns
results from natural phenomena (e.g., earthquakes, tor-
nados). Department pool facilities were designed to
standards of engineering and construction that are gen-
erally lower than those accepted today. Many of the
facilities currently used for storage were designed for
other purposes. In addition, structural degradation of
fuel pools, handling equipment, and storage equipment
increases the potential for damage in a seismic event.
(See the related discussion of Hanford T-Plant, TAN-
607. TRA-603 MTR. ICPP-603 FSF, LANL Omega
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West Reacto  OWR), HFBR, and SRS Disassembly
Basins in Chapter 2.)

Wet storage facilities are overwhelmingly characterized by
adverse conditions associated with fission product release. Most
vulnerabilities identified have impact on the workers and have less
impact on the environment, and significantly less on the public.

2. DRY STORAGE

Throughout the Department complex, a wide variety of dry
storage types and applications are used, including hot cells, dry
wells, casks, and vaults.

RINM has been examined and stored in y configurations
within hot cell facilities since the 1950s. Usually, hot cells are
robust with quality confinement systems. However, because most
Department hot cell facilities were designed and built primarily to

iduct tests and basic research on irradiated fuels, they have very
limited storage capacity. They are not intended or designed to
store RINM over the long rm.

Since the 1970s, RINM has been stored in facilities specifi-
cally engineered for longer term dry stor : Once the material
removed from reactors has cooled sufficiently, dry storage meth-
ods have been employed to provide for long-term, interim retriev-
able storage. Modern dry storage methods employ a mix of mod-
ular aluminum, steel, and/or concrete containment technologies
to provide low-corrosion environments within sealed barriers. By
using existing technology, dry storage concepts can be engineered
to withstand severe conc ons such as natural phenomena haz-
ards, fires, and explosions without damage to the fuel or release of
radionuclides. In addition, dry storage technologies can be adapt-
ed to store the many types of damaged and undamaged RINM
that the Department owns. In general, assessments of dry storage
technology indicate that its application results in fewer and less
severe ES&H vulnerabili
ited experience with aluminum-clad, damaged, and high enriched
fuels in dry storage. A summary of the fuel and facility character-
istics is provided in Attachment D.

5. However, the Department has lim-

* DRy STORAGE FACI 'Y CHARACTERISTICS

RINM is stored dry in steel warehouses; lined and unlined
concrete hot cells; steel-lined, concrete, below-grade vaults; repro-
cessing canyon dissolver cells; cans contained in steel wells; and
large, above-grade storage casks.

Special dry storage facility characteristics include hot cells
with argon or nitrogen cover gas, solid uranyl fluoride salt in a
tank, and fuel in a can hanging from cable in a steel well. Dry stor-
age facilities range from about 6 to 50 years in age. Only the
newer facilities are designed specifically for monitored, interim,
retrievable dry storage.

Dry storage facility confinement methods range from sealed
canisters in wells surrounded by concrete, to extensive release pro-
tection, including HEPA-filtered ventilation systems.

Dry stored RINM is subject to monitoring programs ranging
from periodic inspections to infrequent, or no inspections.

DRY STORAGE RINM CHARACTERISTICS
The actual condition of a significant amount of dry stored
fuel is not known. However, much of this fuel resides within
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sealed containers, and in general, containers checked by the team
were in good condition. Some instances exist where RINM in dry
storage is uncharacterized. In some hot cell applications, haz-
ardous material is co-located with RINM.

*  DRY STORAGE ISSUES AND VULNERABILITIES

In several cases, RINM is being stored for the long term in
dry storage facilities b 1se there is no path forward for disposi-
tion. This has caused a backlog of RINM in several hot cells and
other dry storage facilities. Storage of RINM on an open-ended
basis has led to potential ES&H vulnerabilities:

*  Some potential exists to release radioactive materials to
the environment because of poor housekeeping prac-
tices (e.g., resulting in blo  :d drains, obstructed venti-
lation) that may compromise some aspects of the
authorization basis. (See the related discussion of the
Unreviewed Safety Question (USQ) in Hanford Pacific
Northwest Laboratory Building 324 (PNL-324); and
discussions of PNL-325, PNL-327, and ICPP Fuel
Element Cutting Facility (FECF) in Chapter 2.)

*  Institutional control failures can cause vulnerabilities that
increase the potential worker exposure and radionuclide
release. Hot cells and some dry storage facilities are
shielded to provide a high degree of radiation protection.
However, none of the facilities are authorized for long-
term storage of RINM and some conditions and poten-
tial accidents have not been analyzed. (See the related
discussion of PNL-324/325/327, ANL-W Hot Fuel
Examination Facility (HFEF), and ZPPR in Chapter 2.)

*  Some of this material has been stored for significant peri-
ods of time and in some cases does not undergo moni-
toring inspections. (See the related discussion of PNL-
324/325/327, Oak Ridge Molten Salt Reactor
Experiment (MSRE), HFEF, FECF, and General
Atomics in Chapter 2.)

*  Older dry storage facilities generally were not designed to
protect against natural phenomena hazards. (See the relat-
ed discussion of MSRE, and PNL 327 in Chapter 2.)

*  Quantities of RINM may remain in dry storage facili-
ties for much longer than originally contemplated.
Barriers may severely corrode. Corrosion and the
potential for release to the environment exist in several
in-ground steel-lined storage wells. Due to the inacces-
sibility of these facilities for inspection, materials could
be released to the environment without detection. (See
the related discussion of ANL-W Radioactive Scrap and
Waste Facility (RSWF) in Chapter 2.)

The above conditions and symptoms identified for dry stor-
age led to a determination of adverse conditions, which in turn led
to a determination of ES&H vulnerabilities. Dry storage facilities
are characterized by adverse conditions associated predominantly
with radioactive material release. Most vulnerabilities identified
have impact on the workers and less so on the environment.
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3. BURIED STORAGE

For purposes of this assessment, buried RINI
rials already buried, or to materials prepared for and awaiting bur-
ial. Due to the varying practices used over the years, the RINM
may or may not be readily retrievable.

-efers to mate-

¢ BURIED STORAGE FACILITY CHARACTERISTICS

Facilities for burying RINM on location have been used since
the inception of the various nuclear programs within the
Department complex. Generally, these facilities consist of isolat-
ed, grade-level trenches with gravel, compressed soil, or asphalt
pads on which the RINM is set prior to being covered with a soil
overburden.

The two exceptions to this configuration within the scope of
this study are (1) disposal wells at Oak Ridge, which were augured
to a depth of 17 feet and capped with concrete plugs after they
were filled with uranyl sulfate, and (2) the pc  lein:  burial of
RINM sludge in the 105 F- and 105 H-Basins at the Hanford site.
RINM stored in newer, interim buried storage facilities is packaged
in retrievable sealed containers, including concrete casks, EBR-II
casks, zircaloy hull containers, lead-lined concrete casks, and con-
crete-filled, 55-gallon drums.

*  BURIED STORAGE RINM CHARACTERISTICS

Wide variation exists in the physical form and content of
buried material at Departmental Sites. In many instances, specif-
ic records were not kept about the placement of irradiated mate-
rials in burial grounds. Materials located in burial grounds were
often uncharacterized and details relative to their quantities and
condition remain unknown.

¢ BURIED STORAGE ISSUES AND VULNERABILITIES

Prior to the 1970s, isolated underground burial took place
within the DOE complex to provide interim storage and, in some
instances, to dispose of RINM. To a significant extent, material was
buried without protective barriers or containers and without ade-
quate records. These practices have ceased.
buried in the last two decades were never designed or intended to
remain in place for prolonged periods prior to removal to perma-
nent repositories.

Substantial quantities of buried RINM are now subject to cor-
rosion and possible dispersion. This results from direct contact with
the burial medium and grou: n during periods of
precipitation. Insome ’  “ances, certified burial containers are near-
ing the ends of their ¢ jn life without an identified disposition.
The following vulneral ies are considered to exist as a result:

wever, the materials

vater immer

*  Because of u
nature of bui

“tainties in the location, quantity, and
material, there may be potential for
1 undetected release of radioactive
environment, as at the Oak Ridge

1 Ground and the

uncontrolled
materials to 1
Classified Be
Burial Grout
»  The release of radioactive materials to the soil has
resulted from burial without containment, or the

nford Inactive

breach of containment, caused by corrosion of the con-
tainer, as at  : Oak Ridge Homogeneous Reactor
Experiment . {RE) Wells.
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abilities that cause concern for the safety and health of the work-
ers at these facilities increase with time, as does the potential for
release to the environment.

The five generic issues identified in the previous section
should be addressed during future spent fuel storage program
decision making. The facility-specific vulnerabilities identified
should be considered facility-specific action plans.

This chapter of the report presented the overall results of the
Spent Fuel Working Group evaluation to identify the facilities
and issues that were found to warrant special attention by the
Department. Chapter 2 presents a description of the facilities at
each site and the vulnerabilities that were identified. This chapter
is intended to briefly summarize the reports of the Working
Group Assessment Teams that are contained in Volume II.
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The accumulation of highly mobile sludge (i.e., iron, alu-
minum, and silicon) on the floor of the basin contributes to the
ionic impurity of the pool water and, thereby, to the continued
corrosion. The transport of fissile materials through the alu-
minum cladding into the basin, and their subsequent deposition
and concentration in sludge and water filtration components (e.g.,
sand-filters and deionizers), result in questions concerning con-
centration of fissile material and nuclear criticality.

Actions are being taken to improve water quality by vacuum-
ing sludge and obtaining additional water purification capabili-
ties. Nuclear criticality evaluations have been performed in con-
nection with the sludge vacuuming operation.

The Basin is not designed to current seismic design criteria.
Hence, natural phenomena hazards, such as earthquakes, raise
issues concerning the potential for releases of radioactive materials
to the environment and margins for preventing nuclear criticality.

B. K-REACTOR DISASSEMBLY BASIN

The K-Reactor began operations in the mid 1950s. As with
the L-Reactor Disassembly Basin, the storage of reactor fuel and
reactor irradiated targets was originally intended for an interim
period of 12-18 months. The Disassembly Basin is an unlined
vinyl-coated concrete pool with no accurate leak detection or
high-efficiency ventilation systems. Because of recent delays in the
production fuel cycle, some reactor irradiated nuclear material has
been in storage for 5 years or more.

Adverse water chemistry control issues and resultant corro-
sion problems in the K-Reactor Disassembly Basin are similar to
those discussed for the L-Reactor Disassembly Basin. Sludge
removal is also planned for the K-Reactor Disassembly Basin.

C. P-REACTOR DISASSEMBLY BASIN

The P-Reactor began operations in the mid 1950s. At the
time of the assessment, all of the issues associated with corrosion,
radioactive material release to the pool water, and sludge were
found to apply to the P-Reactor Disassembly Basin, Photo 21.

D. H-CANYON STORAGE BASIN

The storage basin is located in a remotely operated, shielded
area of the H-Canyon Building, where chemical separations pro-
cessing from production reactors is conducted. RINM in the form
of 13 reactor fuel assemblies packaged in five storage bundles is
housed in a water-filled, stainless-steel-lined concrete basin. The
basin normally serves as an interim staging location for reactor
fuel bundles awaiting chemical separations processing in the H-
Canyon. No excessive corrosion of the fuel element bundles was
detected during recent remote video camera inspections.
However, the existence of high ionic impurities in the basin water,
the lack of installed mechanisms for the control of water chemistry
in the basin, and the past resident time in the reactor disassembly
basins provide conditions conducive to corrosion. Nevertheless,
the potential consequences associated with releases of radioactive
material to basin water and postulated events such as criticality
are mitigated by the shielded location of the basin and the fact
that the area is not occupied by personnel.
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E. F-CANYON STORAGE BASIN

Several stainless-steel buckets containing aluminum-clad
reactor irradiated targets are housed in the F-Canyon storage
basin. The F-Canyon basin, like the H-Canyon basin discussed

above, is located in a remotely  zrated, shielded area and pro-
vides a staging location for targets awaiting processing through the
F-Canyon chemical separations process.

The F-Canyon storage basin is made of concrete and is
unlined. However, two stainless-steel storage racks sit in the bot-
tom of the basin. The "bath tub" storage racks hold the water as
well as the buckets.

As at the H-Canyon, no provision exists for the maintenance
of water chemistry. Untreated, unfiltered potable water is added
as necessary to restore water level. Chemical analysis shows that
ionic impurities in the water are conducive to corrosion of the alu-
minum-clad targets. A resultani lease of radioactive material to
the basin water would be mitigated by the shielded location of the
basin and the fact that the area is not occupied by personnel.

F. RECEIVING BASIN FOR OFF-SITE FUEL (RBOF)

The RBOF receives and stores reactor fuel elements primari-
ly from offsite reactors and occasionally from onsite reactors. The
RBOF is a concrete pool with a stainless-steel b om and paint-
ed sides that went into operation in 1963. The original design
incorporated a basin water chemistry control system consisting of
a filter and mixed ion-exchange system. The fuel elements in the
RBOF, some of which have been in the basin for 30 years, show
no visible signs of corrosion. ‘

All fuel assemnblies stored at the RBOF facility are housed in
aluminum canisters and placed in egg crate type storage racks that
provide the spacing required to preclude nuclear criticality.

Potential vulnerabilities id ified were limited to lack of up-
to-date safety documentation and the lack of a leak detection sys-
tem. Despite the good quality of its construction and mainte-
nance, the facility has features that would not be found in current
designs. Masonry walls above the disassernbly, inspection, and

WORKING 27 CROUP REPORT


















2.15 LAWRENCE BERKELEY LABORATORY

The following limited information was supplied through the
DOE San Francisco Operations Office. Lawrence Berkeley Lab-
oratory has the following sources that were produced at the
University of Missouri.

Isotope Activity Date
Ge-T1 34 mCi 11/13/92
Sm-153/Sc-48 1.3 mCi 12/23/92
Ge-71 24 mCi 6/23/93
Ge-71 0.1 mCi 7/14/93
Ge-71 25 mCi 8/18/93

2.16 BATTELLE COLUMBUS LABORATORY

The limited information below was provided through the DOE
Chicago Operations ()ffice. No visit was made to the Battelle site.

As a part of the attelle _lumbus Laboratory Decommis-
sioning Project, a residual of materials from fuel examinations
exists within a site hot cell. There are no complete fuel elements,
but only fuel pieces that have been previously examined. The mate-
rial is destined for ultimate storage at WIPP.

No vulnerabilities were reported. No independent validation
of this conclusion has been made.

2.17 UNIVERSITY REACTORS

DOE supplies fuel to universities under several contracts.
University reactors are licensed by the Nuclear Regulatory
Commission. Ultimate disposition of the fuel is being addressed by
DOE EM.

No visit was made to any of the university sites and no vul-
nerabilities were reported.

2.18 OTHERS
Through the DOE San Francisco Operations Office, the fol-
lowing sites were reported to have no inventory of RINM:

e Lawrence Livermore National Laboratory
¢ Stanford Linear Accelerator Center
*  Energy Technology Engineering Center
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|
Attachment A - ACRONYMS

SELECTED ACRONYMS

D&D
DOE
EH

EIS
EM-37

EPA
ES&H
HEPA
M&0
]
NRC
NRF
OSR
RINM
SNF
SNM
TRU
TSR
USQ

Decontamination and Decommissioning
U.S. Department of Energy

U.S. Department of Energy, Office of
Environment, Safety and Health
Environmental Impact Statement

U.S. Department of Energy, Office of Spent
Fuel Management and Special Projects
U.S. Environmental Protection Agency
Environment, Safety and Health

High Efficiency Particulate Air
Management and Operating

Metric Tons

U.S. Nuclear Regulatory Commission
Naval Reactors Facility

Operational Safety Requirement
Reactor Irradiated Nuclear Material
Spent Nuclear Fuel

Special Nuclear Material

Transuranic

Technical Safety Requirement
Unreviewed Safety Question

SITE ACRONYMS

ANL-E
ANL-W
B&W
BNL
INEL
LANL
ORNL
PNL
SNL
SRS

Argonne National Laboratory-East
Argonne National Laboratory-West
Babcock and Wilcox

Brookhaven National Laboratory
Idaho National Engineering Laboratory
Los Alamos National Laboratory

Oak Ridge National Laboratory

Pacific Northwest Laboratory

Sandia National Laboratory

Savannah River Site

FACILITY ACRONYMS

ACRR
ARMF

BMRR
BSR
CFRMF

CMR
EBR1I
ECF
FECF
FFTF
HCF
HFBR
HFEF

SNL Annular Core Research Reactor

INEL Test Reactor Area, Advanced Reactivity -

Measurement Facility

BNL Medical Research Reactor

ORNL Bulk Shielding Reactor

INEL Test Reactor Area, Coupled Fast
Reactivity Measurement Facility

LANL Chemistry-Metallurgy Building
ANL-W Experimental Breeder Reactor 11
Expended Core icility

ICPP-603 Fuel Element Cutting Facility
Hanford Fast Flux Test Facility

SNL Hot Cell Facility

BNL High Flux Beam Reactor

ANL-W Hot Fuel Examination Facility

HFIR
HRE

ICPP
ICPP-603 FSF

ICPP-603 IFSF
ICPP-666 FSA
ICPP-749
MSRE

NRAD

OWR

PBF

PNL-324
PNL-325

PNL-327
PUREX

RBOF

RSWF

SPR

SWSA
T-Plant
TAN-607
TRA-603 MTR

TRA-670 ATR
TREAT
TRIGA

TSR
WIPP
ZPPR

ORNL High Flux Isotope Reactor
ORNL Homogeneous Reactor Experiment

Idaho Chemical Processing Plant
ICPP-603 Underwater Fuel Storage Facility

ICPP-603 Irradiated Fuel Storage Facility
ICPP-666 Underwater Fuel Storage Area

ICPP Underground Storage Facility

ORNL Molten Salt Reactor Experiment
Neutron Radiography Reactor

LANL Omega West Reactor

Idaho Power Burst Facility

Hanford Chemical Processing Laboratory
Hanford Radioc Faci  and Shielded
Analytical Laboratory

Hanford Post-Irradiation Testing Laboratory
Hanford Plutonium-Uranium Reduction and
Extraction Fac y

SRS Receiving Basin for Offsite el

ANL-W Radioactive Scrap and Waste Facility
Sandia Pulse R :tor

Solid Waste Storage Area

Hanford T-Plant

INEL Test Area North Pool

INEL Test Reactor Area, Materials Test
Reactor Canal

INEL Test Reactor Area, Advance Test Reactor
ANL-W Transient Reactor Test Facility
Hanford Training, Research, Isotopes,

General Atomics

ORNL Tower Shielding Reactor

Waste Isolation Pilot Plant

ANL-W Zero .

ver Physics Reactor



Attachment B - DOE INVENTORY OF REACTOR IRRADIATED NUCLEAR MATERIAL

SITE

ARGONNE NATIONAL LABORATORY-EAST
ARGONNE NATIONAL LABORATORY-EAST
ARGONNE NATIONAL LABORATORY-WEST
ARGONNE NATIONAL LABORATORY-WEST
ARGONNE NATIONAL LABORATORY-WEST
ARGONNE NATIONAL LABORATORY-WEST
ARGONNE NATIONAL LABORATORY-WEST
ARGONNE NATIONAL LABORATORY-WEST
BaBcock & WiLcox

BROOKHAVEN NATIONAL LABORATORY
BROOKHAVEN NATIONAL LABORATORY
FORT SAINT VRAIN (1)

GENERAL ATOMICS

HANFORD SITE

HANFORD SITE

HANFORD SITE

HANFORD SITE

HANFORD SITE

HANFORD SITE

HANFORD SITE

HANFORD SITE

HANFORD SITE

HANFORD SITE

HANFORD SITE

FaciLity

ALPHA-GAMMA HoT CELL

CHICAGO PILE 5

EXPERIMENTAL BREEDER REACTOR 11
Hot FUEL EXAMINATION FACILITY
NEUTRON RADIOGRAPHY REACTOR
RADIOACTIVE SCRAP AND WASTE FACILITY
TRANSIENT REACTOR TEST FACILITY
ZERO POWER PHYSICS REACTOR

LYNCHBURG TECHNOLOGY CENTER

BROOKHAVEN MEDICAL RESEARCH REACTOR

HicH FLux BEaM REACTOR CANAL
FORT SAINT VRAIN

Hot CeLL Facmmy

105-K EasT BasiN

105-K EasT BasiIN

105-K WEST BasiN

105-K WEST BasIN

200 WEST ARE:  RIAL GROUND
BuiLDING 308 ANNEX (TRIGA)
FasT FLux TEST FaciLITY
PNL-324

PNL-325

PNL-327

PUREX CANYON (BASIN)

FUEL CHARACTERISTICS

Tyre

EXPERIMENT SAMPLES

RESEARCH REACTOR TARGETS
RESEARCH REACTOR FUEL

RESEARCH REACTOR FUEL

RESEARCH REACTOR FUEL

RESEARCH REACTOR FUEL

RESEARCH REACTOR FUEL

RESEARCH REACTOR FUEL

COMMERCIAL FUEL RODS AND SECTIONS
RESEARCH REACTOR FUEL

RESEARCH REACTOR FUEL

COMMERCIAL FUEL

VARIOUS FUEL PIECES

N-REACTOR PRODUCTION FUEL

SINGLE PAss REACTOR PRODUCTION FUEL
N-REACTOR PRODUCTION FUEL

SINGLE PAss REACTOR PRODUCTION FUEL
CoMMERcIAL, FFTF ¢ TRIGA FUEL
RESEARCH REACTOR FUEL (TRIGA)
RESEARCH REACTOR FUEL

COMMERCIAL FUEL

COMMERCIAL FUEL

RESEARCH REACTOR FUEL

SINGLE Pass REACTOR PRODUCTION FUEL

B-1

NUMBER AND FORM

FUEL PINS, PIECES, & PELLETS

2 TARGETS

85 FULL AND 36 HALF ASSEMBLIES
2,047 SUB-ASSEMBLIES & ELEMENTS
116 FUEL ELEMENTS

15,000 SUB-ASSEMBLIES & ELEMENTS
390 ASSEMBLIES

65,600 RODS & PLATES

3 INTACT AND 17 SECTIONED FUEL RODS
4 ELEMENTS

839 ELEMENTS

760 HTGR ASSEMBLIES

FUEL PINS, PIECES, & PELLETS
50,683 ASSEMBLIES

138 ASSEMBLIES

52,859 ASSEMBLIES

47 ASSEMBLIES

90 FUEL PIECES

101 ASSEMBLIES

329 ASSEMBLIES

7 ASSEMBLIES

ESTIMATED
Heavy METAL (KG)

80
1
17,500
1,000

7,000
14
CLASSIFIED
44
1
316
16,000
4
1,152,000
400
961,000
100
650
20
13,000
2,400

TACT AND SECTIONED RODS AND ASSEMBLIES 12

FUEL PIECES

779 ASSEMBLIES

25
2,800



Attachment B - DOE INVENTORY OF REACTOR IRRADIATED NUCLEAR MATERIAL

SITE

HANFORD SITE
HANFORD SITE

IDAHO NATIONAL ENGINEERING LABORATORY SITE

IDAHO NATIONAL ENGINEERING LLABORATORY SITE
IDAHO NATIONAL ENGINEERING LABORATORY SITE

IDAHO NATIONAL ENGINEERING LABORATORY SITE

IDAHO NATIONAL ENGINEERING LABORATORY SITE
IDAHO NATIONAL ENGINEERING LABORATORY SITE
IDAHO NATIONAL ENGINEERING LABORATORY SITE
IDAHO NATIONAL ENGINEERING LABORATORY SITE
IDAHO NATIONAL ENGINEERING LABORATORY SITE

IDAHO NATIONAL ENGINEERING LABORATORY SITE

IDAHO NATIONAL ENGINEERING LLABORATORY SITE

Los ALAMOS NATIONAL LABORATORY
Los ALAMOS NATIONAL LABORATORY
Mounp (1)

NaVAL REACTORS FaciITy (1)

Oak RIDGE SITE

Oak RIDGE SITE

Ok RIDGE SITE

Oax RIDGE SITE

FACILITY

PUREX CANYON (DISSOLVER CELLS)
T-PLANT BASIN

ADVANCED REACTIVITY MEASUREMENTS
FacILmy AND COUPLED FAST REACTIVITY
MEASUREMENTS FACILITY

ADVANCED TEST REACTOR CANAL
FUEL ELEMENT CUTTING FaciLimy (ICPP-603)

UNDERGROUND STORAGE FAcILITY (ICPP-749)

IRRADIATED FUEL STORAGE Facity (ICPP-603)
MATERIALS TEST REACTOR CANAL

POWER BURST FACILITY CANAL

TEST AREA NORTH PAD (TAN-607 PAD)

Test AREA NORTH PooL (TAN-607)

UNDERWATER FUEL STORAGE AREA (ICPP-666)

UNDERWATER FUEL STORAGE FacILITY (ICPP-603)

CHEMISTRY AND METALLURGY RESEARCH BUILDING
OMEGA WEST REACTOR PooOL

CALIFORNIUM MULTIPLIER FACILITY

ExPENDED CORE FACILITY

BuiLbinG 3019

BuiLbing 3019

BuiLpinG 3019

BUILDING 4501

FueL Ct

CTERISTI ¢

TypE

N-REACTOR PRODUCTION FUEL
COMMERCIAL FUEL (SHIPPINGPORT)

RESEARCH REACTOR FUEL

RESEARCH REACTOR FUEL
COMMERCIAL FUEL (PEACH BOTTOM)

COMMERCIAL AND RESEARCH FUEL

COMMERCIAL REACTOR FUEL
COMMERCIAL FUEL AND SCRAP
RESEARCH REACTOR FUEL
COMMERCIAL FUEL

CoMMERCIAL, LOFT, & TMI I FUEL

NAVAL, COMMERCIAL, RESEARCH,
& PRODUCTION FUEL

NAVAL, COMMERCIAL, RESEARCH,
& PRODUCTION FUEL

RESEARCH REACTOR FUEL

RESEARCH REACTOR FUEL

RESEARCH

NAVAL REACTOR FUEL

SRS PRODUCTION FUEL

HANFORD PRODUCTION FUEL
COMMERCIAL FUEL (CANADA CONED)

COMMERCIAL FUEL

B-2

ESTIMATED
HEeAvy METAL (k¢

NUMBER AND FORM

38 FUEL ELEMENTS 300

72 ASSEMBLIES 16,400
INTACT CORE 230

ATR FUEL ELEMENTS & EXPERIMENTS 100

2 ELEMENTS NOT REPORTED
INTACT AND SECTIONED RODS 92,940 .

AND ASSEMBLIES

GRAPHITE FUEL 500
107 CANISTERS 260
PBF DRIVER CORE 562
INTACT FUEL ELEMENTS 38,100
INTACT RODS AND CANNED DEBRIS 85,400
INTACT AND SECTIONED RODS AND 5,620
ASSEMBLIES

INTACT AND SECTIONED RODS AND 1,960
ASSEMBLIES

46 ELEMENTS 10
40 ELEMENTS 9
210 FUEL PLATES 2
NOT REPORTED 3,500
144 cans 70
41 CANS 23
405 cans 1,215
40 SECTIONS ) 7



Attachment B - DOE INVENTORY OF REACTOR IRRADI

SITE

Oak RIDGE SITE

OAK RIDGE SITE

OaK RIDGE SITE

OAK RIDGE SITE

Oax RIDGE SITE

OAK RIDGE S1TE

OAK RIDGE SITE

OaK RIDGE Y-12 PLANT

OAk RIDGE Y-12 PLANT

SANDIA NATIONAL LABORATORIES
SANDIA NATIONAL LABORATORIES
SANDIA NATIONAL LABORATORIES
SANDIA NATIONAL LABORATORIES
SANDIA NATIONAL LABORATORIES
SAVANNAH RIVER SITE
SAVANNAH RIVER SITE

SAVANNAH RIVER SITE

SAVANNAH RIVER SITE
SAVANNAH RIVER SITE
SAVANNAH RIVER SITE
SAVANNAH RIVER SITE
SAVANNAH RIVER SITE
WEST VALLEY DEMONSTRATION PROJECT SITE

NOTE:

1. NOT VISITED.

FaciLity

BuLDINGS 3525, 7920, 7930, 7823A, 7827, 7829
BULK SHIELDING REACTOR

CLASSIFIED BURIAL GROUND

HiGH FLUX ISOTOPE REACTOR
HOMOGENOUS REACTOR EXPERIMENT WELLS
MOLTEN SALT REACTOR EXPERIMENT
TOWER SHIELD REACTOR

BuiLDING 9201-5

BuiLDING 9201-5

ANNULAR CORE RESEARCH REACTOR

Hort CELL FacLLITy

MANZANO STORAGE FACILITY

SANDIA PULSE REACTOR

SNM STORAGE FACILITY

BUILDING 331-M

BUILDING 773-A

K, L & P REACTOR DisSASSEMBLY BASINS
AND F & H Canyons

RECEIVING BASIN FOR OFF SITE FUEL
RECEIVING BasIN FOR OFF SITE FUEL
RECEIVING BaSIN FOR OFF SITE FUEL
RECEIVING BasIN FOR OFF SITE FUEL
RECEIVING BasIN FOR OFF SITE FUEL

FUEL RECEIVING AND STORAGE FACILITY

"ED NUCLEAR MATERIAL

FUEL Ct

\CTERISTICS

TyPE

RESEARCH REACTOR FUEL
RESEARCH REACTOR FUEL
UNKNOWN

RESEARCH REACTOR FUEL
RESEARCH REACTOR FUEL
RESEARCH REACTOR FUEL
RESEARCH REACTOR FUEL
SNAP-10 FUEL
RESEARCH REACTOR FUEL
RESEARCH REACTOR FUEL
RESEARCH & PRODUCTION REACTOR FUEL
RESEARCH REACTOR FUEL
RESEARCH REACTOR FUEL
RESEARCH REACTOR FUEL
RESEARCH REACTOR FUEL
RESEARCH REACTOR FUEL

PRODUCTION FUEL AND TARGETS

COMMERCIAL FUEL
EXPERIMENTAL MATERIAL
FOREIGN FUEL
RESEARCH REACTOR FUEL
TARGETS

COMMERCIAL FUEL

B-3

NUMBER AND FORM

FUEL SAMPLES & TARGETS

41 BSR ELEMENTS & 32 ORR ELEMENTS

UNKNOWN

43 ASSEMBLIES

135 GALLONS OF URANYL SULPHATE

LIF AND BEF2 SALT MIXTURE
1 ASSEMBLY

RODS IN NAK
31 HPRR FUEL PIECES

IN VAULTS

ESTIMATED
HEAVY METAL (KG)

UNKNOWN
6
UNKNOWN

404

NOT REPORTED

38

INTACT RODS & PIECES IN DRY & WET WELLS 9

IN DRY CASKS

IN DRY WELLS

2 ELEMENTS IN DOT CONTAINERS
305-M TEST REACTOR PILE

4 PARTIAL SECTIONS

ASSEMBLIES AND TARGETS

97 ASSEMBLIES & CANS
585 ASSEMBLIES & CANS
5. iSSEMBLIES & CANS
1,304 ASSEMBLIES & CANS
ASSEMBLIES & CANS

125 ASSEMBLIES

25

29

11
NOT REPORTED
NOT REPORTED

153,700

3,010
19,070
20,612
355
17,400
26,924







Attachment C - WET STORAGE CHARACTERISTICS (1)

SITE

IDAHO NATIONAL ENGINEERING
LABORATORY SITE

IDAHO NATIONAL ENGINEERING
LABORATORY SITE

IDAHO NATIONAL ENGINEERING
LABORATORY SITE

IDAHO NATIONAL ENGINEERING
LABORATORY SITE

IDAHO NATIONAL ENGINEERING
LABORATORY SITE

IDAHO NATIONAL ENGINEERING
LABORATORY SITE

Los ALaMOS NATIONAL LABORATORY

Oak RIDGE SITE

OAx RIDGE SITE

OAK RIDGE SITE
SANDIA NATIONAL LAB.
UVER SITE

SAVANB

SAVANNAH RIVER SiTE

FaciLiry

COUPLED FAST REACTIVITY
MEASUREMENTS FaciLITy (5)

MATERIALS TEST REACTOR CANAL

POWER BURST FACILITY CANAL

TesT Area NorTH PooL (TAN-607)

UNDERWATER FUEL STORAGE
AREeA (ICPP-666)

UNDERWATER FUEL STORAGE
Facity (ICPP-603)

OMEGA WEST REACTOR PooL
BULK SHIELDING REACTOR
HicH FLux ISOTOPE REACTOR
TOWER SHIELDING REACTOR
Hort CeLt Facity
F-CANYON

H-CanyoNn

& APPROXIMATE AGE (YEARS)

20

40

10

45

40

40

25

30

40

40

S CapacITY (% FULL)

100

80

50

50

120

80

40

100

100

100

50

POOL CHARACTERISTICS

¥ LINING

NONE

NONE

NONE

EpOxy

SS

NONE

Z. LEAK DETECTION SYSTEM

z

Q

= ;
E 2
O

:
:
5

g 8
o O
N N
N N
N Y
N Y
Y Y
Y Y
Y N
N Y
N Y
N Y
N/A N
Y N
Y N

c-2

2z,

9

S]

2

(SI
5 &
g A
2
c g
23] w
N N
Y N
N N
N N
N N
Y Y
N N
N N
N N
N N
UNK UNK
N N
N N

~ CONFINEMENT

z

= TYeE (2)

C/R

C/R

N/C/R/P

N/C/R/P

2 CLADDING

AL/SS/ZR

SS

Zr

SS/Zr

AL/SS/Zr
& NONE

AL

AL

AL

AL

FUEL CHARACTERISTICS

Z  COMPOSITIONS (3)

M/O/C  HEU/LEU/SEU

M/O/C

M/O/C  HEU/LEU/SEU

M/O

ENRICHMENT (4)

o)
m
c

SEU

LEU

HEU/LEU

HEU

HEU

HEU

SEU

LEU

HEU

% LONGEST RESIDENCE TIME (YEARS)

10

20

10

35

30

30

Z CLADDING BREACH

AL caNS

N;SS &
AL CANS

N; AL CANS

HIGH; AL

& SS caNs
N

N

Low



Attachment C - WET STORAGE CHARACTERISTICS (1)

SITE FaciLity

-

SAVANNAH RIVER SITE K-REACTOR DISASSEMBLY BASIN

SAVANNAH RIVER SITE L-REACTOR DISASSEMBLY BASIN

SAVANNAH RIVER SITE P-REACTOR DISASSEMBLY BASIN

SAVANNAH RIVER SITE RECEIVING BASIN FOR OFF
St FUEL

WEST VALLEY DEMONSTRATION FUEL RECEIVING AND STORAGE
PROJECT SITE FacILmy

NOTES:

1. Yes (Y), No (N), UnknowN (UNK)

2. ProbucTioN (P), CoMMERCIAL (C), ResearcH (R), NavaL (N)
3. MEeraL (M), OxiDE (0), CerMET (C)

APPROXIMATE AGE (YEARS)

40

30

30

CapacITY (% FULL)

PooL CHARACTERISTICS

=
2
Z
38
:
% 0
NonE N
NoNE N
NoNE N
Epoxy/SS N
BotTOoM
NoNne N

GROUND WATER MONITORING

Z
Qo
EE
Q
3 g &
=
s 1
E
8§ 3 &
Y Y Y
Y Y Y
Y Y Y
Y N N
N Unk N

4. HicH EnricHED UraniuM (HEU), Low ENricHED UraniuM (LEU), SucHTLY ENRICHED URANIUM (SEU), PLUTONIUM (P)

5. SHARE A SINGLE CANAL

c-3

CONFINEMENT

z

z

TyeE (2)

o

CLADDING

AL

AL

AL/SS/ZR

ZR

FUEL CHARACTERISTICS

CoMPOSITIONS (3)

M

M

M/O

ENRICHMENT (4)

HEU/LEU
HEU/LEU
HEU

HEU/LEU

LEU

LONGEST RESIDENCE TIME (YEARS)

30

20

CLADDING BREACH

HicH

Low

UNK



Attachment D - DRY STORAGE

CHARACTERISTICS (1)

FUEL/PACKAGING

ACILITY CHARACTERIS
SITE F C CTERISTICS CHARACTERISTICS
N T VINTAGE c M CONFINMENT SURVEILLANCE U FEATURES ?UEL FUEL PACKAGING
URRENT MISSION NIQUE FEA YPE
AME YPE (APPRX ) SYSTEM(S) APPROACH Q @ FORM/CONDITION /CONDITION
ARGONNE NATIONAL ArPHA-GammA Hot DRY WELLS 1960's  POST-IRRADIATION NEGATIVE PRESSURE, 100%INSPECTION  NITROGEN ATMOS- | C, R SOME GOOD, Goob
LABORATORY-EAST CELL EXAMINATION HEPA-FILTERED IN PROGRESS PHERE SOME DEGRADED
ARGONNE NATIONAL CHCAGO PILE 5 DRY WELL, SHIPPING ~ 1950'S  DDECONTAMINATION NOT REPORTED NONE NONE R Goob Goob
LABORATORY-EAST CASK AND DECOMMISSIONING
BABCOCK & WILCOX - | INSIDE STORAGE HoT CELL, STORAGE ~ 1970's  INTERIM STORAGE SEALED ALUMINUM  INFREQUENT NRC-LICENSED C INTACT/SEC- Goob
LYNCHBURG TECHNICAL | FacCiLTY TUBES CANISTERS, TIONED FUEL RODS
CENTER NEGATIVE PRESSURE,
HEPA-FILTERED

BABCOCK & WILCOX - | OUTSIDE STORAGE HOT CELL, STORAGE ~ 1970’S  INTERIM STORAGE SEALED ALUMINUM  NONE NRC-LICENSED C INTACT/SEC- Goop
LYNCHBURG TECHNICAL { FACLITY TUBES CANISTERS TIONED FUEL RODS
CENTER
(GENERAL ATOMICS Hort CELL FAciLITY DRY WELLS 1960's  POST-IRRADIATION NEGATIVE PRESSURE, OBSERVED WHEN ~ NRC-LICENSED C.R FUEL PINS, PIECES NO CORROSION

EXAMINATION HEPA-FILTERED HANDLED )
HANFORD SITE PNL-324 Hor CeLLs 1950's CHEMICAL PROCESSING ~ HEPA-FILTERED PERIODIC OPERA-  STAINLESS-STEEL- C,R  FUEL ASSEMBLIES, Goop

LABORATORY, INTERIM TIONAL CHECKS LINED GOOD

STORAGE
HANFORD SITE PNL-325 HoT CELLS 1950's  WASTE TANK CHARAC- HEPA-FILTERED PERIODIC OPERA-  STAINLESS-STEEL- C.R INTACT/SEC- Goob

TERIZATION, INTERIM TIONAL CHECKS LINED TIONED FUEL

STORAGE RODS, GOOD
HANFORD SITE PNL-327 Hot cELLS 1950's  POST-IRRADIATION HEPA-FILTERED PERIODIC OPERA- sEHOTCELLS F C, R FUEL PIECES, Goop

EXAMINATION, INTERIM TIONAL CHECKS GOOD

STORAGE

1
HANFORD SITE PUREX CANYON DISSOLVER CELLS EARLY  SHUTDOWN, DEACTIVA-  FILTERED CANYON NONE FUEL ELEMENTSON P CORRODED, NONE
1950's TION HVAC DISS  /ER CELL FAILED FUEL ELE-
FLOOR MENTS
ARGONNE NATIONAL Hot FueL Hort ceLis 1975 POST-IRRADIATION INEGATIVE PRESSURE,  INFREQUENT, ARGON ATMOS- R SUBASSEMBLIES, VARIOUS CON-
LABORATORY-WEST EXAMINATION FACILITY EXAMINATION HEPA-FILTERED SAMPLE BASIS PHERE ELEMENTS, GOOD TAINERS
ARGONNE NATIONAL RADIOACTIVE SCRAP DRy WELLS 1965 STORAGE SEAL-WELDED LINER UPGRADE STEEL-LINED, R SUBASSEMBLIES, INNER CANS
LABORATORY-WEST AND WASTE FACILITY PROGRAM CATHODIC PROTEC- ELEMENTS GOOD
TION

ARGONNE NATIONAL TRANSIENT REACTOR DRY VAULTS 1959 STORAGE NEGATIVE PRESSURE, MONTHLY NONE R VERY LOW BURNUP  GOOD
LABORATORY-WEST TEST FACILITY HEPA-FILTERED ASSEMBLIES
ARGONNE NATIONAL ZERO POWER PHYSICS DRY VAULT 1968 RESEARCH, NON-OPERA-  NEGATIVE PRESSURE, (OBSERVED WHEN  CONCRETE BLOCKS, | R VERY LOW BUR- CANISTERS GOOD
LABORATORY-WEST REACTOR TIONAL STANDBY HEPA-FILTERED HANDLED FUEL MOVED BY NUP, MINOR COR-
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Attachment D - DRY STORAGE CHARACTERISTICS (1)

FUEL/PACKAGING

CTERISTICS
SITE FaciLity CHARA CHARACTERISTICS
VINTAGE CONFINMENT SURVEILLANCE UNIQUE FUEL FUEL PACKAGING
NAME TyrE URRENT MISSION TYPE
(APPRX) C SYSTEM(S) APPROACH FEATURES @ FOrRM/CONDITION /CONDITION
IDAHO NATIONAL FuUeL ELEMENT CUTTING Hort cELL 1950's  RACK STORAGE PREPA- (CANNED FUEL, NONE JERWATER BASIN | C UNKNOWN UNKNOWN
ENGINEERING Faciurry (ICPP-603) RATION FORCED FLOW CONNECTION,
LABORATORY SITE HVAC, HEPA- LIGHTING NEEDS
FILTERED CELL REPAIR
Tnaun NaTinNag IRRADIATED FUEL DRY VAULTS 1974 INTERIM STORAGE FORCED-FLOW CELL  NO INSPECTION, ~ SHIELDED, REMOTE | C, R GRAPHITE, LITTLE STEE ISTERS,
STORAGE Facirty (ICPP- VENTILATION, AIR PARTICULATE ~ OPERATED, TRANSITE CORROSION EXPECT-  SOME CAKDBOARD
LABORATORY SITE 603) HEPA-FILTERED MONITORING (ASBESTOS) WALLS ED CONTAINERS
IDAHO NATIONAL UNDERGROUND STORAGE DRY VAULTS 1971- INTERIM STORAGE NO CONFINEMENT ~ VISUAL INSPEC- UNDERGROUND, C,R INTACT/SECTIONED  SIGNIFICANT ALU-
ENGINEERING Facmry (ICPP-749) 1987 CAPABILITIES, 2ND TION COMPLICAT-  STEEL IN CONCRETE ASSEMBLIES AND MINUM CANISTER
LABORATORY SITE DESIGN ED, VAULT AIR GROUT VAULTS, RODS CORROSION
* CONTROLLED SAMPLING CATHODIC PROTEC-
ATMOSPHERE TION
IDARO NATIONAL TEST AREA NORTH PAD STORAGE CASKS 1985 STORAGE CAsK CONTAMINATION ~ ABOVE GROUND, C,R  SOME HOLES IN CONSOLIDATED
ENGINEERING (TAN-607 PAD) SURVEYS, AIR TAN AREA TRANS- CLADDING CANISTERS, GOOD
LABORATORY SITE MONITORING PORT CASK
Los ALaMos NATIONAL | CHEMISTRY AND STORAGE CASKS 1960 INTERIM STORAGE CasK ANNUAL NONE R Goob NO CONTAINERS
LABORATORY METALLURGY RESEARCH
BUILDING
OAK RIDGE SITE Buoing 3019 DRY WELLS, HOT CELLS 1943 STORAGE, NATIONAL ~ VESSEL OFF-GAS SNM ACCOUNT- TPULATOR P,C, UNkNOWN CANISTER DEGRA-
U-233 REPOSITORY SYSTEM ING INSPECTION PPED R DATION
OAK RIDGE SITE BuLping 3525 Hor cELLs 1963 POST-IRRADIATION NEGATIVE PRESSURE, INFREQUENT STAINLESS-STEEL- R HIGHLY RADIOAC- VARIOUS CON-
EXAMINATION HEPA-FLTERED LINED, SHIELDED, TIVE CAPSULES TAINERS
MASTER-SLAVE
MA  JLATORS
OAK RIDGE SITE BuLDING 4501 HOT CELLS, STORAGE 1951 NRC LWR FIssIoN VESSEL OFF-GAS INSPECTED EVERY NRC RESEARCH C MODERATELY VARIOUS CON-
CAVITY GAS RELEASE RESEARCH  SYSTEM, HEPA- 1 TO 2 YEARS RADIOACTIVE PIECES ~ TAINERS
FILTERED
OAK RIDGE SITE BuiLDING 7920 Hort CELLS 1960's  HFIR TARGET DOUBLE CONTAIN-  OBSERVED WHEN  COMMERCIAL C,R  Pieces VARIOUS CON-
PREP/PROCESS MENT PROVISIONS, HANDLED RESEARCH TAINERS
HEPA-FILTERED
OAK RIDGE SITE BunbinG 7930 Hor cEeLLs 1964 -  Cr-252 suppLY HEPA-FILTERED OBSERVED WHEN ~ HEAVILY SHIELDED | R CF-252, METAL VARIOUS CON-
1967 HANDLED SPECIMENS TAINERS
0ak RIDGE SITE BUILDINGS 7823A, 7827, DRy VAULTS 1972 STORAGE STEEL OR CONCRETE HEALTH PHYSICS =~ STAINLESS-STEEL- C.R  UNkNOWN DRUMS, STAIN-
7829 LD SURVEYS LINED, CONCRETE LESS STEEL CAP-
COLLARS, SAND SULES
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Attachment D - DRY STORAGE CHARACTERISTICS (1)

FUEL/PACKAGING

SITE FaciLiTy CHARACTERISTICS ~
T1ATACTERISTICS
VINTAGE CONFINMENT SURVEILLANCE FUEL FuUgL PackacING
NAME TyeE CURRENT MISSION FEATURES
(APPRX.) SYSTEM(S) APPROACH UNIQUE FeaT ESE FORM/CONDITION /CONDITION
Ak RIDGE SITE MOLTEN SALT REACTOR CRITICALITY-SAFE TANKS 1960's  STORAGE HERMETICALLY CONTINUOUSLY ~ SHIELDED, UNDER- | R SOLIDIFIED FLUO- NO CONTAINER
EXPERIMENT SEALED MONITORED GROUND RIDE SALT
Oak RIDGE SITE TOWER SHIELDING WAREHOUSE 1992 STORAGE DOT CONTAINER INFREQUENT NONE R FUEL PINS 55-GALLON
REACTOR DRUMS

Oak RIDGE Y-12 BuiLbing 9201-5 WAREHOUSE 1950's  STORAGE BUILDING CONTINUOUSLY ~ HIGH LEVEL OF R VERY LOW BURNUP,  VARIOUS CON-
PLANT VENTILATION MONITORED SECURITY HEU TAINERS
SANDIA NATIONAL ANNULAR CORE RESEARCH DRY VAULTS 1978 STORAGE EMERGENCY PERIODIC OPERA-  VAULTS IN HIGH- R PIN SEGMENTS VARIOUS CON-
LABORATORIES REACTOR VENTILATION, TIONAL CHECKS ~ BAY FLOOR TAINERS

HEPA-FILTERED
SANDIA NATIONAL Hort CeLL FacILITY HoOT CELL, STORAGE HOLES 1989 MATERIALS, FUELS HEPA-FILTERED AIR MONITORED ~ ONE STORAGE R SOLID FORM VARIOUS CON-
LABORATORIES AND SAFETY RESEARCH HOLE IN USE TAINERS
SANDIA NATIONAL MANZANO STORAGE CONCRETE BUNKERS 1948 STORAGE INATURAL AIR RouTiNe HEALTH  BURIED, BORED R EXPERIMENTAL SAM-  VARIOUS CON-
LABORATORIES Facmy CIRCULATION, PHYSICS SURVEYS ~ INTO MOUNTAIN PLES, PINS TAINERS

SEALED CANISTERS
SANDIA NATIONAL SNM STORAGE FACILITY DRY VAULTS 1991 STORAGE FORCED AR, RouTiNE HEALTH MODERN FACILITY | R Low BURNUP, VARIOUS CON-
LABORATORIES FILTERED PHYSICS SURVEYS FAILED FUEL COMPO- TAINERS, DOT

NENTS CONTAINERS

SANDIA NATIONAL SANDIA PULSE REACTOR DRy VAULTS (YARD HOLES) 1981 STORAGE SEALED CONTAINERS, PERIODIC OPERA-  STAINLESS STEEL R NO CORROSION STAINLESS-
LABORATORIES SOME DOUBLE TIONAL CHECKS ~ TUBES, CONCRETE EXPECTED STEEL/INCONEL

CONTAINMENT MONOLITHS CONTAINERS
SAVANNAH RIVER BuiLDING 773-A Hor ceLL 1950's  POST-IRRADIATION NEGATIVE PRESSURE,  INFREQUENT ALUMINUM CANS P Goop VARIOUS CON-
SITE EXAMINATION HEPA-FILTERED TAINERS
SAVANNAH RIVER Buibing 331-M STEEL WAREHOUSE 1950'S  STORAGE WRAPPED IN PLASTIC  INSPECTED NONE R -+ VERYLOWBURNUP  NO CONTAINER
SITE AND WOODEN ANNUALLY

SHIPPING CRATE
NOTES: .

1. Some information in this table has not been independently verified by a Working Group Assessment Team.

2. Production (P}, Commercial (C), Research (R), Naval (N)
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