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HAURD CATEGORIZATION OF K BASIN HATER FILTRATION UPGRADE PROJECT 

1.0 PURPOSE AND SCOPE 

The purpose o f  t h i s  document i s  t o  prov ide a hazard ca tegor i za t i on  o f  t h e  
a c t i v i t i e s  associated wi th t h e  K Basin Water F i l t r a t i o n  Upgrade Pro jec t .  Only 
the  implementation o f  t h e  p r o j e c t  a t  K East i s  addressed. With respect  t o  the  
spent f i l t e r  car t r idges ,  t h e  a c t i v i t i e s  considered extend on ly  t o  t h e  movement 
o f  the  ECO-ROK 25-11 cask, w i t h  t h e  ECO-ROK l i n e r  and spent f i l t e r  ca r t r i dges  
enclosed, t o  a l o c a l  storage loca t i on .  Any a c t i v i t i e s  invo lved w i t h  f u t u r e  
disposal  o f  the  ca r t r i dges  are no t  considered i n  t h i s  hazard ca tegor iza t ion .  

2.0 SUMMARY 

A l l  a c t i v i t i e s  associated w i t h  the  Water F i l t r a t i o n  Upgrade Pro jec t  a t  K East 
are l e s s  than Hazard Category 3, except f o r  the  handl ing o f  ECO-ROK l i n e r s  
conta in ing  spent f i l t e r  ca r t r i dges .  A l l  a c t i v i t i e s  i n v o l v i n g  t h e  handl ing o f  
t h e  l i n e r s ,  con ta in ing  e i t h e r  e x i s t i n g  o r  replacement spent car t r idges ,  by 
monorail, f o r k l i f t  o r  mobile crane are c l a s s i f i e d  as Hazard Category 3. 

No s i g n i f i c a n t  nonradioact ive hazards were i d e n t i f i e d .  

3.0 DESCRIPTION OF SIGNIFICANT ACTIVITIES 

The p r o j e c t  cons is ts  o f  th ree  pa r t s :  

3.1 

3.2 

3.3 

r e a c t i v a t i o n  o f  the  c a r t r i d g e  f i l t e r s  w i t h  enhancements t o  the  
c a r t r i d g e  design, f unc t i on  and r e p l  acement/disposal technique. 

p i p i n g  mod i f i ca t ions  t o  supply discharge f l o w  from t h e  
r e c i r c u l a t i o n  system t o  the  IXMs 

replacement o f  the  r e c i r c u l a t i o n  pump motors w i t h  l a r g e r  motors, 
with speed increaser  o r  con t ro l  device 

I n i t i a l l y ,  t h e  p r o j e c t  w i l l  on ly  be i n i t i a t e d  a t  the  K East basin.  
subsequently be implemented a t  K West. 

It may 

3.1 React iva t ion  o f  upgraded c a r t r i d g e  f i l t e r s  

The c a r t r i d g e  f i l t e r s  w i l l  be reac t i va ted  t o  p rov ide  (w i th  the  p i p i n g  
mod i f i ca t i ons  i nd i ca ted  above) f i l t r a t i o n  ahead o f  t h e  IXMs t o  reduce 
t h e  t ransuran ic  (TRU) isotope bu i ldup i n  t h e  IXMs. The present 
c a r t r i d g e  assembly w i l l  be rep laced w i t h  an ar ray  o f  i n d i v i d u a l  
removable ca r t r i dges  w i t h i n  a cage assembly i n  the  f i l t e r  housing. 
f l ow  d i r e c t i o n  through the  ca r t r i dges  w i l l  be reversed from out - to - in  t o  
in- to-out .  Th is  w i l l  r e s u l t  i n  t h e  f i l t e r e d  ma te r ia l  being c o l l e c t e d  on 
the  i n s i d e  o f  the  car t r idges ,  where it w i l l  remain trapped dur ing  
c a r t r i d g e  r e p l  acement. 

The 
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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. 
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 

At this 

Radionuclide Inventory of Previous Spent Filter Cartridges 

Table 1 o f  Reference 3 gives the results of sample analyses of filtered 
material samples from two previously removed spent cartridges from KE. 
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 9-90 were 6.0 and 10.6. In Table 2 of Reference 3 a maximum 
quantity o f  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 o f  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 
control1 ing 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. 
77-18, which was based on a mass balance using composite sample data, is 
given as 0.82 Ci. 
0.52 Ci. 
filter housings resulted in an estimate of Cs-137 loading o f  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. 
concluded that the radionuclide inventory on the existing filter 
cartridges is above the Hazard Category 3 threshold. 

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. 
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. 

The Pu-239/240 inventory for cartridge 

This is above the Hazard Category 3 threshold of 
Subsequent surveys (see attachment) on the outside of the 

Therefore, it must be 

4.3 

This is only about 1/4 of the Category 2 
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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. 
WHC-SD-SNF-SARR-002, Rev 3, "Safety Assessment of Discharge Chute 
Isolation Barrier Preparation and Installation", December 28, 
1994. 
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MEMORANDUM OF UNDERSTANDING 
ACTIVITY A-1 CARTRIDGE FILTER REPLACEMENT, 

ALARA SOURCE TERM 

Prepared by: Carol ?& C Pitkoff P,f&i@ 
Project Engineer 

FGank J Mubler ’ 
Q, / Concurrence: 

Project Lead Engineer 

d- B \ % k r d  
Dennis S Takasumi 
ii Basins Projects 

Steven P Burke 
Cognizant Engineer - Wat er 

Health Pyshics 
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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 K 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. KE 
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 loaded in- 
between two carbon steel disc. The filter system has an outside 
in flow path for the basin water which captures the particulate 
on the outside of the filters. Removal 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 internal 
adaptor that will hold seven ( 7 )  fi1t:er cartridges. 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 out to retain the fil.ter cake within the 
individual filter elements during filter change outs. This 
filter upgrade will increase the dirt: loading capacity of the 
filter elements and the source term for used filters. 

The source term and associated dose rates were determined 
using historical date and 2 surveys of the filters in their 
housings (K-East) completed in 1995. 

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 
Components 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, .OS, and 
.14. 

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

. 
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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 
3.71 Ci. 

The basin water sampling number is approximately 3.12'uCi/l. 
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 
collected 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 
e 1 foot 76.4 mR/hr 
e 2 foot a5.i mR/hr 
@ 3 foot 28.7 m/hr 

The attached table shows the dos,e rate in 1" and 2" steel 
liners atthe different Ci content. 

... - - . .. __ 




