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HAZARD CATEGORIZATION OF K BASIN WATER FILTRATION UPGRADE PROJECT
1.0 PURPOSE AND SCOPE

The purpose of this document is to provide a hazard categorization of the
activities associated with the K Basin Water Filtration Upgrade Project. Only
the implementation of the project at K East is addressed. With respect to the
spent filtter cartridges, the activities considered extend only to the movement
of the ECO-ROK 25-11 cask, with the ECO-ROK liner and spent filter cartridges
enclosed, to a local storage location. Any activities involved with future
disposal of the cartridges are not considered in this hazard categorization.

2.0  SUMMARY

A1l activities associated with the Water Filtration Upgrade Project at K East
are less than Hazard Category 3, except for the handling of ECO-ROK liners
containing spent fiiter cartridges. All activities involving the handling of
the liners, containing either existing or replacement spent cartridges, by
monorail, forklift or mobile crane are classified as Hazard Category 3.

No significant nonradioactive hazards were identified.
3.0 DESCRIPTION OF SIGNIFICANT ACTIVITIES
The project consists of three parts:

3.1 reactivation of the cartridge filters with enhancements to the
cartridge design, function and replacement/disposal technique.

3.2 piping modifications to supply discharge flow from the
recirculation system to the IXMs

3.3 replacement of the recirculation pump motors with larger motors,
with speed increaser or control device

Initially, the project will only be initiated at the K East basin. It may
subsequently be implemented at K West.

3.1 Reactivation of upgraded cartridge filters

The cartridge filters will be reactivated to provide (with the piping
modifications indicated above) filtration ahead of the IXMs to reduce
the transuranic (TRU) isotope buildup in the IXMs. The present
cartridge assembly will be replaced with an array of individual
removable cartridges within a cage assembly in the filter housing. The
flow direction through the cartridges will be reversed from out-to-in to
in-to-out. This will result in the filtered material being collected on
the inside of the cartridges, where it will remain trapped during
cartridge replacement.
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The method of cartridge changeout and packaging for disposal is changed
to reduce radiation doses and provide packaging compatible with future
disposal methods. For cartridge replacement, both the cartridge
assemblies presently installed in the filter housings, and future spent
cartridges, will be transferred underwater from the filter housing to an
ECO-ROK 1iner. The 1id will be placed on the Tiner and the liner raised
above the water surface to allow draining. The liner will then be moved
by monorail through room 3 to an outside lcading area. It will then be
moved by a forklift to a Tocation where it will be placed into an ECO-
ROK 25-11 cask by mobile crane. The cask will be moved to a local
storage location until removal of the container and/or cartridges for
final disposal.

3.2 Piping modifications

The piping modifications will consist of a) addition of connecting
piping from the recirculation system discharge piping to the inlet
piping to the IXMs, b) addition of isolation and check valves to provide
isolation between the recirculation and sandfilter system discharges and
c) removal of a section of the existing recirculation system piping to
the ion exchange columns.

3.3 Replacement of recirculation pump motors

The recirculation pump motors will be replaced with Targer motors
operating at a higher speed to provide additional pump head necessary to
allow the IXMs to be supplied with fiow from the recirculation system.

4.0 HAZARD CATEGORIZATION

The methodology of DOE Standard DOE-STD-1027-92 (Reference 1) is used for this
hazard categorization. This methodology establishes the hazard categorization
based upon potential airborne release of hazardous radioactive materials.

The attached table (from Reference 2) provides the threshold data from
Reference 1 for the significant radionuclides associated with irradiated N
Reactor fuel. The table lists the Category 3 threshold for the various TRUs
as 0.52 Ci (except 0.62 Ci for Pu-238). The threshold for Sr-90 is listed as
16 Ci and for {s-137 as 60 Ci. The category 2 thresholds are listed as 55 to
62 Ci for the TRUs, 22000 Ci for Sr-90 and 89000 Ci for Cs-137. These values
are the threshold quantities of the indicated radionuclides if they were the
only one present. These individual threshold levels are reduced by the
presence of other radionuclides.

The only activities of the Water Upgrade Project which would involive
significant quantities of radionuclides are the removal of the spent filter
cartridges and the handling of the ECO-ROK liners and the shield containers
with spent cartridges enclosed.

The recirculation and skimmer pumps will be shutdown and the piping systems
drained before the lines are opened for the piping system modifications;
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therefore, any spillage of basin water from the opened piping will be minor.
However, even if a major spillage of water occurred there would be no
significant airborne release of radionuclides. The maximum reported total TRU
concentration in the basin water is approximately 0.21 uCi/l. At this
concentration, it would require the TRU content of about 650,000 gallons of
basin water, which is over half of the total water in the basin, to equal the
Hazard Category 3 threshold.

The replacement of the recirculation pump motors will not involve any
inventory of radionuclides.

4.1 Radionuclide Inventory of Previous Spent Filter Cartridges

Table 1 of Reference 3 gives the results of sample analyses of filtered
material samples from two previously removed spent cartridges from KEt.
The resulting ratios of TRU to Cs were 0.30 and 0.32. A ratio of 0.35
is assumed for the present cartridge configuration. The ratios of Cs-
137 to Sr-90 were 6.0 and 10.6. In Table 2 of Reference 3 a maximum
quantity of 4.25 Ci of Cs-137 was established for the previously removed
spent KE cartridge filters, based on dose rate surveys. This quantity
(and the corresponding quantity of Sr-90 of 0.4 to 0.7 Ci) is well below
the Category 3 threshold. However, based on a TRU to Cs ratio of 0.35
the maximum quantity of TRU on these cartridges would be 1.5 Ci. This
is approximately three times the Category 3 threshold level of the TRUs,
but 30+ times less than the Category 2 threshold.

Based on the above data it is apparent that the quantity of TRU is the
controlling factor for hazard categorization. ‘

4.2 Radionuclide Inventory of Cartridges Presently in Filters

Radionuclide inventories of the cartridges presently in the filters at
KE are reported in Reference 4. The Pu-239/240 inventory for cartridge
77-1B, which was based on a mass balance using composite samplie data, is
given as 0.82 Ci. This is above the Hazard Category 3 threshold of
0.52 Ci. Subsequent surveys (see attachment) on the outside of the
filter housings resulted in an estimate of Cs-137 loading of about 7 Ci.
Using the TRU to Cs ratio of 0.35 from above this Cs level would
indicate a TRU quantity of about 2.5 Ci. Therefore, it must be
concluded that the radionuclide inventory on the existing filter
cartridges is above the Hazard Category 3 threshold.

4.3 Expected Radionuclide Inventory of Replacement Filter Cartridges

The replacement cartridge array is expected to have a greater filtering
capacity than the previous cartridge assemblies. Reference 5 specifies
13 Ci of TRU to be considered as the maximum quantity of TRU for the
replacement cartridges. This is only about 1/4 of the Category 2
threshold. Therefore, the quantity of material that may be collected on
the replacement cartridge arrays is greater than the Category 3
threshold, but less than the Category 2 threshold.
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The removal of the spent cartridges and their placement into the ECO-ROK liner
will be performed under water. Any filtered material displaced from the
filter media as a result of dropping the cartridges, or spillage of the
cartridges from the liner, would be under several feet of water. In
Reference 6 the basis is presented for applying a decontamination factor (DF)
for the scrubbing action of the water on the release to the air of radioactive
material released under water. This reference considered a reduction factor
of 10* to be conservative for the K basins. A reduction factor of only 10
would increase the Category 3 threshold quantity well above the maximum
quantity of TRUs considered for the spent cartridges. Therefore, all
activities during which the cartridges or liner remain under water are
classified as less than Hazard Category 3.

During the handling of the ECO-ROK liner with the spent cartridges by the
monorail, forklift or the mobile crane, the potential exists for an accident
resulting in the dropping of the liner. Since there has been no
demonstration by analysis or drop tests that the 1id would remain in place in
the event of a drop of the liner, failure of the 1id, allowing the filtered
material on the spent cartridges to be spilled into the open environment, must
be considered. Therefore, since the quantity of radionuclides on the
cartridges may be above the category 3 threshold, all activities invelving the
handling of the liner, with either existing cartridge assemblies or
replacement cartridge arrays enclosed, by monorail, forklift or mobile crane
are classified as Hazard Category 3.

In the case of a drop of the ECO-ROK 25-11 cask and enclosed liner, it is
considered incredible that both the shield container would breakup and the
liner 1id would fail. Therefore, once the Tiner has been placed into the cask
and the 1id secured to the cask, all further handling activities are
classified as less than Hazard Category 3.

Since the piping modification and recirculation pump motor replacement
activities will involve no significant, if any, potential for airborne release
of radionuclides they are classified as below Hazard Category 3.

5.0  REFERENCES

1. DOE-STD-1027-92, "Hazard Categorization and Accident Analysis
Techniques for Compliance With DOE Order 5480.23, Nuclear Safety
Analysis Reports”, December 1992.

2. WHC-SD-SNF-HC-005, Rev. 2A, "Hazard Categorization of 100 K East
and 100 K West Basin Sludge Characterization Program Sampling”,
August 11,1995,

3. WHC-SD-SNF-TA-005, "Safety Evaluation - Spent Water Treatment
System Components Inventory Release", January 24, 1995.

4. Memo 95-SPB-035, Cognizant Engineering to K. R. Conn,
"Radionuclide Inventory of Spent Cartridge Filters in KE Basin",
September 19, 1995.
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Memo FJM-95-007, from F. J. Muller to Distribution, Memorendum of
Understanding Activity A-1 Cartridge Filter Replacement, Source
Term, dated October 4 , 1995,
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MEMORANDUM OF UNDERSTANDING
ACTIVITY A-1 CARTRIDGE FILTER REPLACEMENT,
DOSE RATES AND SOURCE FOR ALARA REVIEW

This memorandum of understanding (MOU) has been prepared to
document the anticipated dose and source of dose be used for the
ALARA review on the process of removing and packaging spent
cartridge filters from X East and West Basin.

Beginning in 1973, KE Basin was reactivated for the purpose
of storing spent fuel from N Reactor. At that time, the basin
was provided with a recirculated water treatment loop that
included two cartridge filters and a heat exchanger

The cartridge filters are presently out of service in both
KE and KW Basins. Their operation became untenable due to high
dose rates (ALARA considerations) and the fact that they
typically exceed the limit that defines transuranic waste. XE
and KW Basins each have 2 filters located in the Tech View Pit.

The filter assemblies now installed in the cartridge filter
housing are approximately 32 inches in diameter and 34 inches
tall. The assembly has 88 filter elements spring lcaded in-
between two carbon steel disc. The Zilter system has an cutside
in flow path for the basin water which captures the particulate
on the cutside cof the filters. Remcval of these filters results
in some of the caking dropping into the filter housing.

The cartridge filter system is being upgraded. The housing
for the existing system will be retro-fitted with an intermal
adaptor that will held seven (7) filter caxtridges. Each filter
will be constructed out of a perforated stainless steel can with
a polypropylene pleated filter inside. The flow will be directed
from the inside cut to retain the filter cake within the
individual filter elements during filter change ocuts. This
filter upgrade will increase the dirt loading capacity of the
filter elements and the source term for used filters.

The scurce term and associated dose rates were determined
using historical date and 2 surveys of the filters in their
housings (K-East) completed in 19895.

Recently 13 grout/culvert packaged cartridge filters have
been sent to Solid Waste Disposal. Information on the amount of
Cs 137 in these cartridge filters was obtained from WHC-SD-SNF-
TA-005, Safety Evaluation - Spent Water Treatment System
Compenents Inventory Release. Filters removed from the K East
Basin had a maximum of 4.25 Ci of Cs 137, a low of 0.75 Ci and a
mean of 1.75 Ci. The numbers for K West Basin are 1.16, .08, and

.14.
The amount of Cs 137 on the cartridge filters in K West



WHC-SD-SNF-HC-008
ATTACHMENT
Page 83

basin is significantly lower then in K East basin due to the
water quality maintained in KW basin. KW basin does not and
never has stored fuel in open canisters. The numbers found in
TA-005 will be used for both old and new filters until activities
in the K basin warrant a change in source term.

Cartridge filters that were left in the basin housing in K
East were surveyed in February and September. The dose readings
on the out side of the housings were input intec a computer code
for calculations of the €S 137 loading. The Ci count was similar
for each survey, 7.22 for February and 7.1 for September. 7.1 Ci
cf Cs will be used to estimate the dose for the filters presently
in K East Basin.

The cartridge filter loop has a composite sampling system to
allow mass balance calculation for determination of cartridge
filter loading. The method has been detexrmined invalid due to
the release of material from the filter intoc the housing during
replacement. This would cause a high initial pass through
number. Internal Memo 95-8SPB-0325 shows a Cs inventory as high as
178 Ci for a cartridge filter in K East Basin this would give a
dose rate of approximately 70 R/hr on centact. The surveys had a
maximum reading cf 4.5 R, too low to even consider this number

valid.

The following Cs numbers and asscciated dose will be used
for the ALARA review of the Cartridge filter change out activity.

0ld filters in K East

7.1 Ci of Cs 137

Dose readings in a 2" steel liner
contact 245.7 mR/hr

@ 1 foot 137.9 mR/hr

@ 2 foot 80.7 mR/hr

@ 3 foot 51.0 mR/hr

01d filters and new filters in K West
1.16 Ci of Cg 137.

Dose readings in a 2" steel liner
contact 40.1 mR/hr

@ 1 foot 22.2 mR/hr

@ 2 foot 13.1 mR/hr

@ 3 focot 8.3 mR/hr

Dose estimates for the cartridge filters from K East basin in a

ECO ROK over pack
contact 1.2 mR/ hr

It has been estimated that the new filters will hold up to 5
X the sludge loading as the old filters. With 5 X the loading of
sludge there will probably be 5 X the quantity of Cs 137. Taking
the mean number for Cs loading on the cartridge filters from TA-
005, this would give a Cs 137 number of 12.75 Ci.
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Calculating the amount of sludge that each filter can hold and
determining the percentage of Cs in the sludge (using the amount
in the basin floor sludge WHC-SD-SNF-TI-009) the Cs 137 number is
2.71 Ci.

The basin water sampling number is approximately 3.12 ucCi/1.
Using this number and flow rate of 500 gpm, running the filters
for 30 days, and assuming that 2% of the Cs 137 will stay with
the filters the Cs 137 number is 5.1 Ci. If the filters fill in
only 15 days the Cs 137 number will be 2.5 Ci.

WHC-SD-SNF-TA-005 has two Cs numbers from samples of sludge
on cartridge filters in K East 1.12 Ci and 3.27 Ci.

Determination of the actual amount of Cs that will be
ccllected on the new cartridge filters at K East will require
sampling of the new filters after they have been loaded. Until
that information can be obtained a mid number of 4 Ci of Cs will

be used for ALARA review.

New cartridge filters

K East basin

4 Ci of Cs

Dose readings in a 2" steel liner
contact 138.4 mR/hr

@ 1 foot 76.4 mR/hr

2 foot 45.1 mR/hx

3 7

@
@ foot 28.7 mR/hr

The attached table shows the dose rate in 1" and 2" steel
iiners atthe different Ci content.
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