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CANISTER DISPOSITION PLAN
FOR THE DWPF INTEGRATED COLD ROUNS

1.0 INTRODUCTION:

This plan on the disposition of the 126 canistered
waste forms produced during the Integrated Cold Runs
(ICR), describes the sequence of canister moves, the
nature of the specific tests which will be carried out,
the methods of access for glass sampling, and the
locations for canister wasteform archiving (storage). The
canister tests are the direct consequence of the Waste
Acceptance Preliminary Specifications (WAPS!). The WAPS
must be met before the canistered waste form is accepted
by DOE for ultimate disposal at the Federal Repository.
The tests are designed to provide evidence, as detailed in
the Waste Form Compliance Plan (WCP?), that the DWPF
product will comply with the WAPS. The results of these
tests will be included in the Waste Form Qualification
Report (WQR).

2.0 OBJECTIVES:

The objectives of the canister disposition plan are
(1) to identify the method of glass sampling for each
glass filled canister produced (2) to prcvide the seqguernce
of tests to be performed for each canister in support of
DWPF product acceptance and (3) to ensure that sealed
canisters are available for unanticipated, future needs
and that the remaining canistered waste forms are
retrievably stored in case additional experimentaticn 1is
required. '

2.1 Canisters for Glass Sampling.

The objective here is to provide access to the
waste glass within the canister for eventual glass
sampling. This will be accomplished through sectioning
by sawing or by removal of the canister wall. This will
occur on most of the canisters in runs 2 through 5 and con
six canisters from run 1 as detailed in Tables ! =~ 5
(Tables 1-9 are taken from a report by C. H. Payne?l).
Subsequent characterization of the glass samples 1is
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necessary to verify that this glass product Las been
controlled during production. The characterization of the

glass is described in the Glass Sampling Program.*

21 02.2 Canister Free Volume Determination (DWPF-wp-
.0).

This test is to confirm that the free volume measured
indirectly by the neutron detection system is in fact
consistent with the actual free volume measured after
filling, and is less than 20 % of the total canister
volume (WAPS 3.5). The range of variability for canister
free volume will also he determined.

2.3 Glass Removal FTrom Canister Surfaces (DWPr-
rA-42.0).

This test is to demonstrate that the remotely
controlled needle gun is capable of removing waste glass

that may have accidently adhered to the outside of the
canister.

2.4 Inner Canister Closure Performance, Repair
adn Leak Testing (DWPFr-ra-12.0).

This test is to demonstrate the integrity of the
temporary seal and repair plug in terms of water
leaktightness (i.e., a helium leak rate of less than 2 x
10~ atm-cc/sec does prevent the introduction of wate:r intc
the canister). This test is also intended to show that
the ICC station adequately performs its funtion of
irstalling and removing the ICC seal and for measuring the
leaktightness (facility acceptance).

2.5 Canistexr rrae Liquid, Pressure and Gas
Contents Determination (DWPFr-wp-22.0).

This test is to demonstrate that no free liquid (WAPS
3.1), no free gas (WAPS 3.2) and no vapor phase organics
(WAPS 3.4) are present in the canistered waste forms, and
that the pressure within the sealed canister is less than
7 psig (~21 psia) (WAPS 3.2). The relative humidity
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within the gas space of the canister will alsc be measured
to ensure that no free liquid water is present.

2.6 Canister Temperature Profile Determination
(DWPFr-wP-23.0).

This test is to obtain the vertical and radial
temperature profile of the canistered waste form prior to,
during and after glass filling for (1) a normally cycled
canister, (2) a canister which will be transferred to the
insulated canister storage compartment after filling from
the pour turntable, and (3) a canister filled from the
drain turntable during the low viscosity run. This data
is required to confirm previous testing at TNX, to
validate models developed from those tests, and to
characterize canisters filled on the drain turntable.

2.7 Canistexr Welding Performance (DWPF-WP-24.0).

This test is to establish that final upset resistance
welds, made within the operating window defined during the
parametric welding study, are leaktight (i.e., the helium

leak rate must be less than 2 x 107 atm-cc/sec) (WAPS
2.2).

2.8 Canister Archival.

Although this is not a test, per se, it is
important that the DWPF archive prototypic, glass-filled
canistered waste forms to provide canisters for testing or
analysis to resolve unanticipated concerns. Those
canistered waste forms which have been opened for glass
sampling or for the above-described tests will also be
retrievably stored in case additional data is required.
This period of interim storage at the DWPF is not weli-
defined and awaits further developments in terms of
selection and licensing of a Federal Repository. In any
event, interim storage will be at least tens of years and
as such it is also important to archive non-radiocactive
canistered waste forms as controls. These canisters will
be stored at both the Glass Waste Storage Building and
TNX.
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_ These canistered waste forms also provide non-
radiocactive test canisters for testing any operations
which will be carried out prior to shipping. This
includes final smear testing, additional decontamination
(if required), and canister transfer from interim storage
to the shipping vessel.

3.0 TE8STS
The specific tests affected _ this plan are indexed
in Section IV ~ Test Index of s report. These tests

and their index numbers are given below. The details of
the specific tests will be found in the individual Test
Plans and their corresponding Procedures. Flow diagrams
(Figures 1-7) showing the sequencing of tests, are given
for those canisters for which multiple tests will be
performed.

3.1 Canister Tree Volume Determination (DWPF-Wi
21.0).

The free volume will be determined by measuring
the amount of water which can be accommodated by the open
volume of the canister. The free volume determination
will be done on the same canisters that are tested for
free liquids and other foreign materials, and for interna
pressure. This free volume measurement will be done
subsequent to these other tests,.

3.2 Glass Removal From Canister Surfaces (DWPTr:
FA-42.0).

The needle gun will be tested at least once pric
to hot startup in the vitrification building. A test
canister will be created at TNX and directed by SRL in
order to demonstrate the cperability of this system. In
the event that spillage or overflow occurs during the
Integrated Cold Runs resulting in a canister with glass
adhering to the outside, then this canister will alsc be
cleaned by the needle gun.
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3.3 Inner Canister Closure Performance, Repair
and Leak Testing (DWPr-ra-12.0).

The integrity of the inner canister closure seal
will be monitored prior to decontamination for each
canister of the Integrated Cold Runs (ICR) as part of
normal operating procedures. The ICC seal for each
canister must have a helium leak rate less than 2 x 107!
atm-cc/sec to ensure leaktightness to water. By measuring
the relative humidities within 5 canistered waste forms
{all of which passed this helium leak test), the ability
of the ICC seal to preclude water inleakage will be
demonstrated.

During the IZR, five of the canisters will forego the
final closure by upset resistance welding. These
canisters will be tested both prior to and after
decontamination to ensure that the leaktightness of the
tempcocrary seal (as determined by the helium leak test) has
nct been compromised by the decontamination process or
subsequent handling. These results, combined with the
results from the relative humidity measurements within the
canister, will be used to demonstrate that the ICC seal .s
water-tight.

This test will also ensure that the ICC staticn
acdequately performs its function of installiing and
remcving the ICC plug and measuring the leaktightness.

3.4 Canister Free Liquid, Pressure and Gas
Contents Determination (DWPr-wp-22.0).

Specially designed canisters will be fabricated
ty insertion of a thin-walled tap into the wall above the
glass line of existing canisters.® This tap will be
pierced subsequent to glass filling and closure to
determine the internal pressure and contents.® This will
be carried out at TNX by TNX Operations under the
direction of SRL.

A system has beer designed to measure the
pressure of the gas inside the canister without
equilibraction with the outside atmosphere. The gas will
then subsequently be analyzed for water content, organics,
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gas components such as oxygen and carbon dioxide, and any
other species which might be present. This will be
accomplished with an on-line mass spectrometer. The
presence of free liquids will be determined indirectly by
the presence of the corresponding vapors in the gas phase

3.5 Canister Temperature Profile Determination
(owPr-wp-23.0).

Prior to filling, thermocouples will be installe
in three canisters in a manner similar to that used for
experiments at TNX’. 1In the first case, the temperture
profile within a canister will be monitored as the
canister is filled from the pour turntable and
subsequently cooled. The second canister will be
monitored during filling from the pour turntable and ther
as the canister is transferred to the insulated canister
storage compartment. This mimics the case where a problen
arises requiring that the canister be temporarily placed
in a shielded environment. The third monitored canister
will be filled from the drain turntable during the low
viscosity run. This reflects a situation in which
problems are encountered with the melter and draining is
required to remcve the molten was.e glass. The use of tt
drain turntable will alsoc be required at the end of the
melter's lifetime when the melter is emptied. The
canisters filled from the drain turntable will be
subjected to a shorter time of filling which will generat
a different temperature profile. Dimensional measurement
will also be made on these canisters to ensure that they
still meet specifications.

3.6 Canister Welding Periormance (DWPr-wp-24.0;

As part of the normal operating procedures for
the Weld Test Cell, the parameters of each upset
resistance weld will be automatically measured and
recorded. These parameters include duration in seconds «
the actual welding, dc current in amps and force in poun
for each weld (included here is the timing of the
application of the the load and the current discharge).
In order to be acceptable, these parameters must be with
a three-dimensional operating window defined by a separa
welding parametric study.®
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In order to confirm the acceptability of the
welds, five canisters from the integrated cold runs will
have the top portion of the canister containing the seal
removed. Tests on these sectioned tops will include
helium leak tests, tensile tests and burst tests to ensur
that these welds, produced within the operating window,
meet specifications.

4.0 SPECIAL WEEXDS

Complete details of the equipment and special needs
for the tests will be found in the individual test plans
and corresponding procedures. However, a general listing
is given here for these tests as well as a listing of
special needs for glass sampling and canister archiving.

4.1 Special Needs for Glass Sampling.

Glass samples will be taken from the canisters ¢
listed in Tables 1-5. Access for glass sampling will be
achieved by either sectioning or by removal of the
canister wall. In the case of sectioning, a large band
saw located in building 673-T at TNX will be used. This
is discussed in more detail in the Glass Sampling Plan
appended to the test program and in reference 9. For
removal of the canister wall, a welding torch will be
required to cut a window at least 12 inches wide over the
entire length of the canister (see Glass Sampling Plan).

Transportation of the canistered waste forms fr«
the DWPF to TNX (Building 673-T) will be required. Syster
to load the canistered waste form onto the truck at the
DWPF, and to unload it at TNX, will be needed. The
overhead crane in building 673~T will be used to lift the
canister off the truck and to move canisters as required
within the building.

4.2 Special NKeeds for the Six Tests.

For a detailed account of the speciil needs see
the individual Test Plans and corresponding Procedures.
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4.2.1 Exee Volume Determipation. A method of
delivering and measuring an amount of water necessary to

£fill the entire free volume is required. Five canisters
will require the insertion of a thin-walled tap into the
canister wall above the defined glass line. EES (W. D.
Thompson) will design and fabricate the canister taps.
Welding of the tap into the canister will be handled by
DWPF .

4.2.2 Glass Removal from Canister Surfaces
Performance. A canister with glass adhering to the outer
surface will be required in order to test the performance
of the needle gun. SRL/DWPT will be responsible for
providing the test canister. Design, fabrication, testing
and installation of a remote needle gun are needed prior
to performing this test.

4.2.3 Ioner Canistexr Closure, Repair and Leak
Iesting Performance. A helium leak detection system will
be required to test the integrity of the ICC seal.

4.2.4 Free Liquid, Pressure and Gas Contents
Determination. A system is required for the measurement
of the pressure and relative humidity, organics, free
liquid and gas constituents without equilibration with the
outside atmosphere. The details of this pressure
measuring and mass spectrometric¢ analysis system can be

found in the SRL Task Plan for this test.f

4.2.5 Canister Temperature Profile
Determination. This test will require installation of
thermocouples in three canisters prior to the test in
order to follow the vertical as well as radial temperature
profile of the canister and waste glass during pouring an
cooling, The capability to make and break thermocouple
connections, and to receive and record the data from all
three canisters within the melter cell is required. The
thermocouples of the canisters to be monitored during
storage in the insulated storage compartment and on the
drain turntable must be designed so that they can be
easily connected and disconnected. For the canister on
the drain turntable, special consideration must be given
to whether redundant level detectiocn is needed during the
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test, to avoid overfilling the canister (During normal
operation, this i{s provided by the gamma level detection
system. This system will not be operative for the ICR's,
since the glass will not contain gamma emitters.).

4.2.6 Canister Welding Performance. The

tensile strength, burst strength, helium leaktightness,
and microstructure of the final welds must be determined.
EES has equipment in place to perform these tests.

4.3 Special Needs for Canister Archiving.

The canisters which will be archived in the Glass
Waste Storage Building will need to be transported by the
shielded canister transporter. It is recommended that
five canisters from run 1 be emplaced in the GWSB in a
manner which ensures that the range of expected storage
conditions 1is adequately represented. All portions of the
sectioned canisters will be retrievably stored in shelters
at TNX by SRL/TOS. Requirements for the storage of these
sectioned canistered waste forms need to be developed.

5.0 DATA COLLECTION

The Integrated Cold Runs will produce 126 filled
canisters (124 from the pour turntable and 2 from the
drain turntable) during six separate runs as listed in the
Tables 1-6. All of the glass sampling and testing
activities scheduled for each canister are presented in
matrix format. Data collection will therefore be driven
as disclosed in these six matrices, figures 1 -7, and as
discussed below.

On the other hand, some flexibility in data
acquisition is useful in obtaining compelling evidence for
compliance with the WAPS. For example, a particular
canister may be selected for final weld evaluation based
on the welding parameters for the canister being at the
very edge of the operating limits. 1In this section, such
opportunities for flexibility in data acquisition are also
detailed.
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$.1 Data from Glass Sampling.
This is discussed in the Glass Sampling Program.*
S.2 Data Collection from Specific Tests.

Exee Volume. Data acquired here will be the
amount ¢f water (at a specified temperature) needed to
completely £ill the void space of the canister. Five
scheduled free volume tests will be performed as presented
in Tables 1-7. However, this test may also be performed
if a problem is encountered with the neutron detection
system or if glass coning is suspected.

Glass Removal. The data required here is
photographic evidence that all of the adhered glass on the
canister outside surface has been removed as a result of
blasting the < .ster u-ing the needle gun.

I1CcC Seal. The measurement of the relative
humidity within five canistered waste forms will
demonstrate that a helium leak rate of the ICC seal of
less than 2 x 107* atm cc/sec is sufficient to preclude
water inleakage into the canister.

In addition, five canisters will forego final upset
resistance welding and be subjected to a helium leak test
after the decontamination process. This will be an
additional demonstration that decontamination process does
not destroy the integrity of the temporary seal. The five
canisters to be tested are listed in Tables 1-7.

In the event that the ICC seal does not meet the
specification (a helium leak rate of less than 2 x 107% atm
cc/sec), the canister throat will be heated to cause the
ICC plug and sleeve to fall into the canister. A larger
diameter plug (the repair plug) is then shrink fit into
the throat and then tested for leaktightness. If any
canisters require use of the repair plug, one of these
canisters will also be tested for leaktightness after
undergoing decontamination. This particular canister may
then undergo final closure by upset resistance welding.
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Canister #12 in run #1 (melter characterization) will
replace the ICC seal with a repair plug even if the the
leak rate specification is met. This will ensure that at
least one canister with a repair plug is tested. This
canister will have the repair ICC seal checked for
leaktightness after decontamination. It will subsequently
undergo final closure by upset resistance welding. This
canister will also be checked for free liquids and will
have its final weld examined.

At least one canister with an ICC which fails the
leaktightness criterion (if any are produced) will be
allowed to proceed through the normal DWPF path without
the introduction of the repair plug. This canister will
subsequently be tested for relative humidity and internal
pressure.

' Eree Liquid, Contents and Pressure. The data
collected here will be the internal gas pressure of the

closed canister, the relative humidity, the oxygen and
carbon dioxide concentrations, and identification of any
other species detected in the gas phase of the closed
canister. Five canisters (which are the same canisters
which «will subsequently be tested for free volume) are
scheduled to undergo these tests (see Tables 1-7).

As discussed above for the ICC, if the leaktightness
specification is not met, some canisters will require a
repair plug for replacement of the ICC temporary seal.
One of these canisters (if any are produced) containing
the repair plug will be tested for free liquid, foreign
materials and pressure. (Examination of the final weld
will also be carried out with this canister. See Welding
Performance below). Canister #12 of run #1 will use a
repair plug even if the ICC seal meets the leaktightness
specification. It will be tested for free liquid, foreign
materials and pressure.

The data to be collected
are the vertical and radial temperature profiles of three
canisters, and the waste glass as a function of time
(Tables 1-8). The three canisters will be (1) & normally
processed canister (2) a canister which will be
transferred to the insulated canister storage compartment
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after filling from the pour turntable, and (3) a canister

filled from the drain turntable during the low viscosity
ren.

Welding Performance. The final seals for five
canisters will be tested to demonstrate the leaktightness,
burst strength and tensile strength of the welds
achievable during normal prcduction. These five canisters
are listed in Tables 1-7. During normal operatiocns, the
force, time and current parameters for every final clcsure
will be measured and recorded. If a weld is found that .s
close to the edge of the operating window, or a weld is
- made in a non-routine manner (e.g. two passes), this wel.d
will also be tested. 1In a case where a repair plug
rep.aces the temporary seal, an evaluation of the final
welds from at least one of these canisters will be
performed. Also canister #12 of Run #1, which has a repair
plug, will also be tested here.

6.0 BOLD POINTS

Hold points for this plan refer to points at which
sectioning or removal ¢f the canister wall must await
completion of certain tests.

6.1 Removal of the canister wall for subsequent glass
sampling must not proceed cn canisters 49,74 and 92 unt:l
after the "free liquid" and free volume tests have been
performed on these canisters.

6.2 Sectioning by sawing or removal cf the can:ister
wall must not be-carried out on the first canister where a
repair plug is required until the "free liquid", pressure
and gas analysis tests have been performed.

6.3 Sectioning by sawing or removal of the canister
wall must not be carried out on canisters 32, 40, S6, 73
and 101 until they have been tested for leaktightness as
described in the Test Plan for ICC Performance.

6.4 Sectioning by sawing or remcval of the canister
wall must not be carried out on the canister which failed
the ICC leaktest and did not receive a repair plug unt:.i
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the " e liquid"”, pressure and gas analysis tests have
been performed.

7.0 ACCEPTAVCE CRITERIA

The acceptance criteria presented here derive mainly
from the WAPS specifications.

7.1 Eree Volume The WAPS states that "the free
volume within the canistered waste form shall not exceed
20 percent of the total internal volume of an empty
canister". Since the total internal volume is 26 ft?, the
maximum amount of free volume allowed by the specification
is 5.2 ftd or 38.9 gallons. Hence the total amount of
water must be less than 38.9 gallons to meet the WAPS
specification.

7.2 Glass Removal The method of glass removal must
remove all visible glass which has adhered to the surface
of the canister. When glass is no longer visible on the
surface, this area will be photographed for records
requirements.

7.3 ICC Demonstration The inner canister closure
must be leaktight such that the leak rate for helium gas
does not exceed 2 x 10°* atm cc/sec. For these tests the
second measurement of leaktightness must also meet this
same specification to demonstrate that the decontamination
process does not compromise the integrity of the seal
(i.e., the seal remains water-tight). The same
specification holds when a repair plug is used.

7.4 Eree Liquid., Contents and Pressure The WAPS
requires that no free liquid and no organics be present 1in
the closed canisters. It also requires that the internal
gas pressure not exceed 7 psig. The pressure will be
measured to ensure that it is less than 7 psig. The
relative humidity will be measured to ensure that liquid
watar is not present (i.e., that the vapor space is not
sacurated with water). Mass spectrometric data will be
obtained for molecular weights less that 200 to ensure
that no organic compounds are present.
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7.5 lamperature Profile The temperature profiles
will be generated from the temperature data measured at
the various locations by the thermocouples.

7.6 Helding Performance The final weld will be leak
tested to ensure that the helium leak rate is less than 1
x 1077 atm cc/sec as required by the WAPS. The burst
strength, tensile strength and optical examination of the
welds will be performed and the results compared to those
obtained from the reference welds made during the
parametric welding study.

8.0 QUALITY ASSURANCE REQUIREMENTS

Each participating group will follow their own QA
Program. All relevant aspects of these QA Procedures will
be followed. The specific details of the quality
assurance requirements as they apply to each of the six
tests can be found in the individual Test Plans. The
specific quality assurance requirements for sectioning by
sawing or canister wall removal are given in the Appendix
on 3lass Sampling. Transfer of canisters for archival
storage at the Glass Waste Storage Building will be
accomplished through the operating procedures in place fer
movement of the canister from the weld cell, onto the
shielded canister transporter and into the canister
supports of the Glass Waste Storage Building. Procedures
will be required for the transfer of the canisters to TNX
from the DWPF, and for eventual archival storage at TNX.
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ATTACHNENT #1  (cont.)
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TAP INTO CANISTER

'

MEASURE PRESSURE AND
COMPOSITION

'

- MEASURE FREE VOLUME

'

SECTION TOP OFF
EVALUATE WELD

.

ARCHIVE AT TNX

FIGURE i. CANISTER #10
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TAP INTO CANISTER

'

MEASURE PRESSURE AND
COMPOSITION

'

MEASURE FREE VOLUME

'

ARCHIVE AT TNX

FIGURE 2. CANISTER *17
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ARCHIVE AT TNX

FIGURE 3. CANISTERS *#32, 40, 56, 70, AND
101
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|

SECTION TOP OFF
EVALUATE WELD

'

ARCHIVE AT TNX

FIGURE 4. CANISTERS *#33, 60, 73, AND 89
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TAP INTO CANISTER

'

MEASURE PRESSURE AND
COMPOSITION
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MEASURE FREE VOLUME

'

REMOVE WALLS FOR
GLASS SAMPLING

'

ARCHIVE AT TNX

FIGURE 5. CANISTERS 49, 74, AND 92
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ARCHIVE AT TNX

FIGURE 6. CANISTERS 77, DTT-1, AND §7
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FIGURE 7. CANISTER WITH REPAIR PLUG
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FIGURE 8. CANISTER # 12



