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INTRODUCTION

Each Site Team, consisting of M& contractor and Operations Office personnel, performed data collection and
identified ES&H concems relative - RINM storage by preparing responses to the detailed question set for each
storage facility at the site. These res nses formed the basis for the Site Team reports. These reports are contained
in this volume. This volume also c__tains information received from the sites that were not visited. These sites
include the Naval Reactor Facility s he INEL, EG&G Mound Applied Technologies, The Catholic University of
America, Rocky Flats Site, Lawrence Livermore National Laboratory, Stanford Linear Accelerator Laboratory,
Energy Technology Engineering Ci er, and Lawrence Berkeley Laboratory. Information received through the
Chicago Operations Office for Univ ity Reactors, Massachusetts Institute of Techmology, and Battelle Columbus
Laboratory is also included.

Materials contained in this volume « isist of information, data and site documents. They are unedited.
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The PWR Core II assemblies are visible at T Plant but they are not routinely
viewed with the { Lent to search for signs of water penetrating the clad. Pool
activity is measu :d and establishes the basis of confidence in the integrity of
the fuel.

The Purex operation used 2 .emotely manipulated video camera to view the "slugs"
in the storage pool and the condition of the N Reactor fuel elements on the
dissolver floor. The video images indicate that the N fuel is under chemical
attack and the slugs that are visible as such in the pool may be developing a
thick alt num corrosion 1 |m. The hardware that supports the "buckets® in the
pool water appears to be i n alloy and clearly shows sign of corrosion.

The RINM stored in the laboratory hot cells includes whole fuel rods, fuel pins,
and samples thereof. Samples obtained by destructive means are stored in
containers with 1ids.

3.3 Water Quality
The KE and KW basin water ‘3 essentially de-ionized water. The pH is dictated

by the Columbia River and vers around 7. The KE Basin contains a significant
quantity of sludge.

The T Plant pool is monitc :d and conditioned.
The Purex po is not moni ired nor is the water conditioned.

The FFTF monitors and cont i1s sodium chemistry to the criteria establis : in
the FSAR.

The 308 TRIGA pool is monit..~ed daily and controlled to the criteria of the SAR.

‘3.4 Facility Condition

The K Basins are approachi-j 40 years of age. Utility service equipment, eg,
water distribution, electr :ity, and compressed air, all reflect the 40 vears.
KE experienced a basin leal at the reactor building/basin construction ; int in
the late 70’s. The Teak ..as repaired in the 1979 to early 1980 time frame.
There is evidence suggesting that a 1eak of 50 gph developed in the early months
of %393 but 1+ ich has dimii shed to the point of being non-detectable after six
months.

Monitoring wells are near | th KE and KW basin and also to their North near the
river. Air and water effiyv 1ts are monitored at both faciiities. There is no
HEPA filtration nor a confinement system. The KE Basin is generally a smearable
contamination area with contamination on virtually all surfaces.

The T Plant is nearly 50 y~-rs old. It is in reasonable condition considering
1ts age ‘and utilization. T pool level is monitored; there is no leak detection
system. A crack has been d covered on the outside vertical pool wall common to
the rail tunnel. The crack eps water occasionally but the constituents of this
water cannot be ¢-finitely iraced to the pool. The pool area is a smearable

41



SPENT NUCLEAR FUEL - HANFORD SITE TEAM REPORT

radiation controlled area and is accessible for surveillance and maintenance
activities. ‘

Purex is approaching 0 years of age. The fuel storage pool has no provisions
for leak detection. he radiation levels in the vicinity of the stored fuel is
prohibitively high. «xtensive HEPA filtration is employed upon facility exhaust
air.

The FFTF and 308 Annex(TRIGA) are in excellent condition.

The hot cell facilit s range in age from nearly thirty to fifty years. The
safety equipment is u, to date. There is significant smearable radioactivity in
those cells where RINM is stored. HEPA filtration is utilized on all of the
cells.

3.5 ESEH Open Items

The KE basin experie :ed an event in May of 1993 when it was revealed that the
quantity of Plutonit in the sand filter backwash retention pit exceeded the
Timit proscribed by - e OSR. This issue is steadfastly moving towi ds closure.

The 1990 Tiger Team termined that the fuel material stored in KE Basin should
be encapsulated.

The K Basin operatio has conducted DOE Order Compliance, to the DP protocol and
methodology, on 20 C lers explicitly applicable to K Basin operal »ns.

The KW Basi~ has an ~~en issue with regard to counterfeit bolts used in the new
roof strucli re. Thi issue is near closure.

The T Plant has submi.cted a draft Requirements Identification Document, (RID),
to DOE HQ for review and validation. This action was in response to DNSFB
Recommendation No. ¢".2,{Codes and Standards).

The 324 radiochemisi y hot cell facility has an open USQ dating back to 1986
radioactive liquid s 11. The 1984 SAR predicted that the spill would flow into
cell sump where it rould trigger a detector and an alarm. The material,
containing about 1.3 iCi of Cs/Sr, dried in the dust on the floor of the cell,
a condition that is )t addressed in the SAR.

The 325 hot cell fa.ility SAR, a 1977 document, was found to be in need of
updating by the 1990 Tiger Team. The updated SAR was approved by PNL-BNW and
DOE-RL and submitted to HQ for review and approval in January, 1992. Prior to
the disposition of the 1992 submittal by HQ, PNL was instructed to upgrade the
'92 submittal to the newly issued DOE 5480.23. At this time the 1977 SAR remains
the DOE approved SA™ for the facility due to a lack of funding for the SAR
revision ac*ivity.
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RINM VULNERABILITY ASSESSMENT
K BASINS

The affect of the dami ed cladding and aqueous corrosion of the metallic
uranium is that the uranium oxides so formed are not all constrained within
the fuel cladding; am soluble fission products formed within the oxidized
fuel fraction are rel. sed to the basin pool water and the escaping insoluble
fission, transmutatio »roducts, and uranium oxide settle on the floors as
particulate matter. . a result of prior fuel storage and handling activities
of RINM at KE Basin, - 2 particulates have built up on the main storage bay
floor to an estimated 1e-quarter inch depth and to depths of several inches
in basin are : where ' rijous handling or water treatment activities are
cancentrated.

The cladding integrit; issue has several ramifications including loss of
primary containment o1 the fission products, increased dose rates for basin
workers, increased wai.r treatment costs, and ultimately, increased risk to
the public and environment. To restore primary containment, the 105 KE Basin
jnventory will be enci sulated in sealed storage canisters over a two-year .
period beginning in May 1994. Subsequently, the sludge will be collected and
also placed in sealed storage canisters. Funding is not wholly adequate at
present for fuel and : "udge encapsulation, needed facility upgrades, and
maintenance and operal .ons at the desired level of discipline.

b) KW Basin

Fuel stored in the 10! KW Basin was placed in sealed fuel storage canisters
prior to shipment to | Basin for storage. The sealed storage containers are
of two types: an oric nally developed model using primarily alumii m
components and a subs: uent model of all stainless steel componénts and an
improved seal design. The fuel stored in the originally developed anister
model is planned to bi repackaged into the later model, following
encapsulation of matei .al in KE Basin, due to long term canister corrosion
concerns. Environmentally assisted stress corrosion cracking of a seal
locking bar was also experienced on approximately seven percent of the later
model canisters and future plans are to replace the failed bars. ' ese two
improvements to storai canisters in KW Basin are expected to assu’ canister
integrity in KW Basin ver an expected storage period of up to twenty years.
Current funding level: however will extend the schedule for these
improvements.

The rate and nature o: fuel deterioration within the sealed canisters has not
been characterized. { characterization program for the fuel including samples
from sealed canisters n KW Basin is planned to support the preparation and
definition of alterna! ves for the Hanford Irradiated Fuels Disposition
Environmental Impact ! atement (EIS). It is intended that the fuel
characterization data .equired to support safe storage in the K Basins for up
to twenty years will - obtained in parallel with the EIS characterization
effort. For long ter.. Jisposition of the fuel, the characterization program
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"INM VULNERABILITY ASSESSMENT
K BASINS

In response to elements for question 5:

One unresolved USQ resently exists. On May 10, 1993, the OSR limit for
accumulation of Pu n the sandfilter backwash pit at KE Basin was
exceeded and repor d per DOE Order 5000.3B as WHC-KBasins-1993-0016.
The criticality 14t t was based on the extremely conservative assumption
that plutonium parviculates could segregate in the pit and the 1imit
(225g) was based o a Pu-water spherical and fully reflected system.

The root cause inv tigation cited among the major contrijbutors as
conducting an exte ed mission in a facility prepared for only a limited
(three-year) missi. , inadequate sampling procedures, and lack of a
tracking system fo surveillance results.

Analysis has shown he k,, in the pit to be well below Tevels of
concern, 1.e., on wue 0.2-0.4 range. Extensive preparations have
demonstrated the al 1ity to successfully perform laboratory analysis of
samples of the bac/ <ash sludge and to obtain representative samples
thereof. Represen tive sampling of the pit has been completed and
analysis of sample: is in progress. Final resolution of the event will
involve Safety Ana.,sis Report/Operating Safety Requirement (SAR/OSR)
changes and is sch uled for completion by May 1994.

A potential inadeq cy related to counterfeit bolts in the new KW Basin
roof has also been —eported per DOE Order 5000.3B. Analysis has shown,
based on minimum o erved strengths of A325KS bolts at Hanford and in
NRC testin that ' th significant margin, the event does not constitute
an USQ. In-place ' sting of a bolt sample is in progress to verify bolt
strengths are adeq te and permit resolution and claseout of this event.

No Unusual Occurre: e Report (UOR) corrective actions exist requiring
abnormally long cl._eout periods.

Completion of KE Basin fuel encapsulation scheduled for May 1996 is an
open Hanford Tiger eam Assessment (DOE/EH0139) corrective action
directly applicabl to the K Basins.

Other recent DOE R 1iews include U.S. Department of Energy, Headquarters
(DOE-HQ) team asse__ments of conformance to the DOE and Hanford Site
Radiation Control (" nual, Conduct of Operations, per DOE Order 5480.19
and K Area groundw er monitoring. Findings from these oversights do
not involve issues f significant programmatic or budgetary impact with
one exception disc sed in the following paragraph.

In response to DNF.. Recommendation 90-2, Order Compliance Assessments
have beer nerformed on a set of DOE Orders applicable to the Basins as
agre. tc vith the .S. Department of Energy, Richland Operations Office
(RL). Se 2ral add ional assessments are planned to close the issue in
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