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2.0 FUNCTIONS AND REQUIREMENTS 

2.1 FUNCTIONS 

The system will provide samples of sludges from the fuel storage 
canisters at the K East and K West Basins with compositions representative of 
the local sludge material. 
to sampling. The sample taken should not selectively exclude any type of 
sludge material (e.g., heavy fines resting on the bottom of the canister, 
"hot" fuel particles, etc.) under 0.25 inch in diameter. Material or 
particles greater than 0.25 inch in diameter should be excluded and remain in 
the canister or Basin. 
"free" sludge (when no particles over 0.25 inch are present) in a selected 
canister barrel. 
approximately 2,000 ml of selected sludge simulants in a simulated fuel 
storage canister with elements under cold (i .e., non-radioactive) test 
conditions run in the 305 Building cold test (pool) facility. 
shall be capable of sampling sludge co-mingled with particles greater that 
0.25 inch but no efficiency shall be imposed because of the resulting 
interfering rubble bed. Sludge trapped in the annuluses of the fuel elements 
and below debris (e.g., cladding shards) that block penetration of a 
extraction nozzle will not be addressed by this system. 

Because of the complexity and variables involved in pulling sludge from 
K Basin fuel storage canisters containing fuel elements (e.g., small crevices, 
unknown depth of sludge, ability of sludge to move between the fuel elements 
in canister barrel while sampling is on-going, etc.) a two stage acceptance 
test will be run on its functionality: (1) confirming the general efficiency 
of the system to pull free sludge--using an open container about 4 inches in 
diameter containing about 1,500 ml of sludge simulant, and (2) confirming its 
ability to sample to the bottom of a Mark I1  type K Basin fuel storage 
canister barrel containing seven simulated fuel elements and 1,000 to 2,000 ml 
of sludge simulant. The tests will be in the 305 Building pool facility at 
depths of water similar to K Basins. Recovery of at least 85% of the simulant 
in the first case and at least 60% of the simulant in the second will be 
considered acceptable. 

At K West it is assumed lids will be removed prior 

The system shall recover representative samples of the 

This will be verified through acceptance tests with up to 

The system 

The expected state of the floor sludge based on past work is summarized 
in Table 1, canister sludge will likely be similar only with more fuel element 
related components. Hard "caked" or packed sludge has not been encountered in 
any historic sampling, Reference 2. The sampler system is not required to 
remove such material. In the Mark 0 canisters openings in the bottom and 
sides provide direct communication of material outside and adjacent to the 
canister, with the sludge and water inside. 
this type canister is acknowledged to include surrounding floor sludge. 

corresponding DQO and SAP,  maintaining traceability and minimizing potential 
contamination. 
protocol but must be consistent with good laboratory practices, References 3 
and 4. 

Thus, any sampling of sludge in 

The system will reliably provide samples consistent with the 

The sampling system is not required to meet RCRA sampling 
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K .  The system shall be designed for routine use by K Basin Operations 
staff. System controls and handling will account for the 
incumberances on the operators wearing the levels of protective 
clothing needed in K East and K West Basins. 

L. The system and its operation will minimize waste and consider ease 
of disposal of waste throughout its life cycle ( i . e . ,  fabrication, 
operation, storage, and final disposal of equipment). 

experience, and equipment wherever possible. 
M. The system design should build on available successful design, 

10 









WHC-SD-SNF-SDD-004, Rev. 0 

The o u t l e t  tube s ide  of t he  sample con ta ine r  c o n t r o l  assembly i s  
connected by t u b i n g  t o  the  safety  de lay conta iner  l oca ted  a long t h e  p o l e  
assembly. The o u t l e t  of t h i s  de lay  conta iner  i s  rou ted  a long t h e  p o l e  
and t o  t h e  p e r i s t a l t i c  pump loca ted  on a c a r t  on t h e  g r a t i n g .  

The s a f e t y  de lay con ta ine r  i s  t ransparent  and has a capac i t y  r e q u i r i n g  
approx imate ly  30 seconds t o  fill [should the  check va lve  ( C V I )  no t  c lose ]  
p r o v i d i n g  t ime  f o r  an opera tor  observ ing t h i s  con ta ine r  d u r i n g  sampling 
t o  r e a c t  and shut of f  t he  pump. As a f u r t h e r  p recaut ion  t h e  s a f e t y  de lay  
con ta ine r  inc ludes  a second check va l ve  (CV2) t h a t  c loses i f  water  f i l l s  
t h e  conta iner -s topp ing  sampling. Thus, t he re  are th ree  redundant 
independent mechanisms t h a t  guard aga ins t  bas in water and sludge reaching 
the  pump a t  g r a t i n g  l e v e l  (1)  t he  f l o a t  check va lve i n  t h e  sample 
con ta ine r  t h a t  c loses when f u l l  o f  water, ( 2 )  t h e  opera tor  moni tored 
s a f e t y  de lay con ta ine r  t h a t  i f  water i s  observed t h e  a c t i o n  w i l l  be t o  
immediately s top sampling, and (3) a second f l o a t  check va lve  i n  t h e  
s a f e t y  de lay  con ta ine r  t h a t  c loses when t h e  water l e v e l  reaches i t .  

SamDle Conta iner  SUDD0t- t  Pole Assemblv 
Th is  assembly cons is t s  o f  a po le  reaching from a " T "  handle above t h e  
g r a t i n g  l e v e l  and r e s t i n g  on t h e  f l o o r  o f  t h e  Basin.  
po le  i s  s i zed  t o  reach t h e  Basin f l o o r  by passing through t h e  space 
between t h e  upper and lower  t runn ions  t h a t  connect t h e  b a r r e l s  o f  a 
c a n i s t e r .  Along t h e  pole,  j u s t  above t h e  he igh t  o f  l i d d e d  can is te rs ,  are 
h o l d i n g  brackets  t o  support  t he  sample conta iner  d u r i n g  t h e  sampling 
process. The he igh t  o f  these i s  such t h a t  t he  con ta ine r  ma in ta ins  a 
10 f o o t  l a y e r  o f  water between i t s  t op  and the  water sur face  o f  t h e  Basin 
poo l .  The des ign i s  such the  sample conta iner  must be l i f t e d  t o  be 
removed, thus  p rec lud ing  i t  being d is lodged a c c i d e n t l y  w h i l e  i n  use. 

Sample Conta iner  and L i d  Assembly 
Th is  i s  composed o f  a 5.75 i nch  i n n e r  diameter conta iner ,  made o f  
s t a i n l e s s  s t e e l ,  F igure  8, w i t h  a welded bottom. The bottom has 
a d d i t i o n a l  p l a t e  added t o  assure t h e  assembly always has negat ive  
buoyancy even when empty. 
10 l i t e r s .  
m a t e r i a l  t o  p rov ide  a demonstrated sea l .  

The l i d  i t s e l f  has p o r t s  t h a t  mate t o  the  quick-d isconnect  coup l ings  on 
t h e  sample con ta ine r  c o n t r o l  r o d  assembly. The i n l e t  has a coup l i ng  on 
i t  t h a t  p rov ides  a s t r a i g h t  through path i n t o  t h e  con ta ine r  and inc ludes  
a manual shu t -o f f  va lve  (V4) below the  coup l ing .  The o u t l e t  has a 
coup l i ng  w i t h  a va lve  seal  t h a t  opens when t h e  quick-d isconnect  coup l i ng  
i s  engaged, i t  a l s o  inc ludes  a f l o a t  check va lve  (CV1) assembly on t h e  
i n s i d e .  A t h i r d  smal le r  va lve (V5)  assembly on the  l i d  a l lows f o r  
v e n t i n g  o f  t h e  i n t e r i o r  o f  t h e  con ta ine r  once t h e  sample i s  taken t o  
v e r i f y  t h e  p o t e n t i a l  o f  hydrogen produc t ion .  The con ta ine r  i nc ludes  a 
f l e x i b l e  b a i l  f o r  handl ing.  

The s i z e  o f  t h e  sample conta iner  w i t h  l i d  i s  such t h a t  i t  w i l l  f i t  i n  t h e  
Chem-Nuclear cask system, Reference 14. It w i l l  a l s o  i n t e r f a c e  w i t h  t h e  
proposed in te rmed ia te  t r a n s p o r t  and hand l ing  pa th  ( i  .e., 327 B u i l d i n g  
poo l ,  327 "A"  c e l l ,  PNL waste cask, and 325 B u i l d i n g  c e l l s ) .  

The diameter o f  t h e  

The volume o f  t h i s  con ta ine r  i s  approx imate ly  
The l i d  i s  b o l t e d  t o  t h e  conta iner  w i t h  i n t e r f a c i n g  gasket 
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Sampling o f  t h e  c a n i s t e r  b a r r e l  w i l l  f o l l o w .  The sample system f i l l s  t he  
sample c o n t a i n e r  (about 10 l i t e r s )  w i t h  t h e  water and sludge picked-up a t  t h e  
nozz le.  Once t h i s  capac i t y  i s  reached t h e  check va l ve  stops t h e  f l o w  and 
sampling i s  complete. 
e x t r a c t i o n  t ime which i s  c o n t r o l l e d  by t h e  b a l l  valve.  The sampling w i l l  
begin w i t h  t h e  e x t r a c t i o n  nozz le being lowered down t h e  cusps between t h e  f u e l  
elements and t h e  c a n i s t e r  b a r r e l ;  t he  b a l l  va l ve  a c t u a t i o n  handle w i l l  be 
squeezed t o  i n i t i a t e  sludge e x t r a c t i o n  when sludge i s  encountered. The sludge 
t o  t h e  bottom o f  t he  b a r r e l  i n  each cusp l o c a t i o n  w i l l  be recovered so a 
r e p r e s e n t a t i v e  sample i s  obtained. The s ta tus  o f  t h e  sludge w i l l  be monitored 
through t h e  r e s i s t a n c e  o f  t h e  nozzle as i t  i s  worked through t h e  sludge t o  t h e  
bottom o f  t h e  c a n i s t e r  b a r r e l  and t h e  presence o f  sludge m a t e r i a l s  v i s i b l e  i n  
t h e  t ransparen t  r e i n f o r c e d  v i n y l  tube l e a d i n g  t o  t h e  sample c o n t a i n e r  from t h e  
e x t r a c t i o n  nozz le.  
depth o f  t h e  tube and nozzle compared t o  t h e  depth o f  t h e  b a r r e l .  The nozz le  
should be moved from cusp t o  cusp; c l o s i n g  the  b a l l  va l ve  as t h e  nozz le i s  
moved, as needed t o  o b t a i n  a complete sample. 
i t  may be an o p t i o n  from t h e  SAP t o  sample more than one c a n i s t e r  b a r r e l  i n t o  
a s i n g l e  sample con ta ine r .  

Once t h e  sample con ta ine r  i s  f u l l ,  sampling w i l l  s top because o f  t h e  
check va l ve  i n  t h e  sample conta iners.  
tube va l ve  (Vl) and then stop the  pump and re lease  the  vacuum i n  t h e  system. 
The l i d  i n l e t  p o r t  i s o l a t i o n  va lve (V4) w i l l  be c losed. The quick-disconnects 
w i l l  be disengaged and removed from the  sample con ta ine r  i n l e t  and o u t l e t  
p o r t s  on t h e  sample con ta ine r  l i d .  The vent va lve (V5) w i l l  be opened t o  f i l l  
t h e  sample c o n t a i n e r  completely w i t h  water .  Chain-of-custody (COC) forms w i l l  
be f i l l e d - o u t  f o l l o w i n g  sampling, documenting t h e  r e q u i r e d  i n f o r m a t i o n  t o  
ma in ta in  r e q u i r e d  sample t r a c k i n g .  

There are approximately 60 seconds o f  ac tua l  sample 

Marks may be used on the  e x t r a c t i o n  tube t o  i n d i c a t e  t h e  

I f  l i t t l e  sludge i s  encountered 

The operator  w i l l  c l o s e  t h e  e x t r a c t i o n  

A " s t i f f  back" w i l l  be used t o  grapple t h e  sample c o n t a i n e r  b a i l  and move 
t h e  c o n t a i n e r  out  o f  t h e  sample con ta ine r  support po le  assembly and move i t  t o  
t h e  l o c a t i o n  i n  t h e  Basin where the  con ta ine rs  w i l l  be s to red  and checked f o r  
hydrogen. 
c o n t a i n e r  w i l l  remain a t  l e a s t  10 f e e t  under the  sur face o f  t h e  Basin water.  

A t  a l l  t imes d u r i n g  t h e  movement o f  t h e  con ta ine r  t h e  sample 

Once i n  t h e  storage l o c a t i o n  the  hydrogen mon i to r i ng  cover w i l l  be 
i n s t a l l e d  a f t e r  opening ( w i t h  a specia l  t o o l )  t h e  small va lve (V5) on t h e  
c o n t a i n e r  l i d  prov ided f o r  t h i s  purpose. A f t e r  mon i to r i ng  the  sample 
c o n t a i n e r  w i l l  be ready and can be t r a n s f e r r e d  t o  t h e  Chem-Nuclear o r  
equ iva len t  cask, a long w i t h  o t h e r  f u e l  and sludge samples. The cask w i l l  be 
secured, cleaned, and t ranspor ted  t o  t h e  327 B u i l d i n g  ( o r  o t h e r  se lec ted  
f a c i l i t y )  t o  i n i t i a t e  sample handl ing f o r  t h e  analyses requ i red .  

The back f l ush  system w i l l  be used, as noted i n  Sect ion 4.0, t o  (1 )  r i n s e  
t h e  e x t r a c t i o n  nozz le and tubes f o r  reuse and ( 2 )  help c l e a r  t h e  e x t r a c t i o n  
tube/nozz le o f  blockages. For r i n s i n g  (see F igure 11); the  back f l ush  water 
supply w i l l  be a c t i v a t e d ,  t he  va lve (V2) on t h e  backf lush " Y "  connect ing t h e  
e x t r a c t i o n  tube t o  sample con ta ine r  w i l l  be closed, t h e  e x t r a c t i o n  tube w i l l  
be r a i s e d  t o  c l e a r  the  c a n i s t e r  sludge, t h e  va l ve  (V3) between t h e  back f l ush  
and e x t r a c t i o n  tube w i l l  be opened and t h e  e x t r a c t i o n  tube backf lushed w i t h  

2 0  
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clean demineralized water for at least 30 seconds. 
the valve (V3) between the extraction tube and backflush water supply will be 
closed, the backflush equipment secured, extraction tube valve ( V I )  will be 
closed, and the next step in sampling begun. 

pole assembly, the sampling equipment will be relocated to where the next 
sample will be taken and the sampling process repeated until all the required 
samples are taken. 

only one set of tubing and valves will be used in a sampling campaign. A new 
sample container will be used for each sample and shipped t o  the laboratories 
who will dispose of it. 

The application of this sludge sampler as part of the near-term fuel and 
sludge sampling campaigns in the K East and K West Basins is discussed in 
Reference 1 4 .  

Once rinsing is complete 

After the sample container i s  removed from the sample container support 

With respect to waste generated during sampling: It is expected that 

21 
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6.0 SYSTEM LIMITATIONS, CASUALTY EVENTS AND RESPONSE TO EVENTS 

6 .1  MINOR OFF-NORMAL EVENTS 

The f o l l o w i n g  events are considered l i k e l y  t o  happen i n  t h e  course of 
sampling. The general response t o  t h e  event i s  discussed: 

Pluclqina o f  t he  Sludqe Sample E x t r a c t i o n  Tube 
Response: Dis lodge the  p lug  o f  sludge by e i t h e r  (1)  stopping and 
r e s t a r t i n g  the  pump and p ickup a c t i o n  w h i l e  opening and c l o s i n g  t h e  
c o n t r o l  va l ve  ( V I ) ,  o r  ( 2 )  us ing t h e  backf lush c a p a b i l i t y  o f  t h e  
system (see Sect ion 5 .0 ) .  
e x t r a c t i o n  tube should be r a i s e d  t o  avoid washing sludge o u t  o f  
c a n i s t e r  b a r r e l .  
and nozz le t h e  components w i l l  be rep laced w i t h  new pieces and t h e  
o l d  components d iscarded o r  recovered a t  a l a t e r  t ime .  

I f  the  l a t t e r  o p t i o n  i s  iused the  

I f  t h i s  a c t i o n  does n o t  c l e a r  t h e  e x t r a c t i o n  tube 

Lack o f  PickuD o f  Sludcle M a t e r i a l  
I f  p rob ing  w i t h  t h e  e x t r a c t i o n  nozz le  and the  attempted recovery o f  a 
sludge sample y i e l d s  no sludge m a t e r i a l  d u r i n g  i n i t i a l  r e t r i e v a l  and i t  
i s  conf i rmed the  behavior i s  n o t  due t o  p lugg ing  (see p r i o r  paragraph); 
t h e  Test Engineer w i l l  decide e i t h e r  t o  (1) move t h e  sampling t o  an 
adjacent pre-se lected c a n i s t e r  b a r r e l ,  ( 2 )  unload t h e  sample c o n t a i n e r  
and move t o  a d i f f e r e n t  l o c a t i o n  and b a r r e l  f o r  sampling, o r  (3)  abo r t  
t h e  sampling w i t h  t h i s  p a r t i a l l y  f i l l e d  sample con ta ine r .  

6.2 SIGNIFICANT OFF-NORMAL EVENT 

The f o l l o w i n g  events are considered very un l  
o f  sampling, however, t h e  p o t e n t i a l  impact (e.g., 
e t c . )  o f  such events are s i g n i f i c a n t  enough t h a t  
s t a f f  has been reviewed: 

k e l y  t o  occur i n  t h e  course 
ALARA exposure, s p i l l s ,  
he course o f  a c t i o n  f o r  t he  

PumD Stoooaqe 
ResDonse: Assess t ime  needed t o  r e D a i r  o r  reo lace.  I f  shor t .  
r e p a i r  o r  rep lace  immediately. The'PIC and Test Engineer w i l i  
determine i f  t h e  sample attempted should be aborted w i t h  r e s i d u a l  
vacuum, o r  he ld.  I f  the  problem w i l l  take s i g n i f i c a n t  t ime  t o  
reso lve ;  evaluate from ALARA standpoint  and stop sampling a c t i v i t y  
u n t i l  r epa i red .  The P I C  and Test Engineer w i l l  determine t h e  
c o n d i t i o n  sampling area w i l l  be l e f t  i n .  A spare pump w i l l  be 
a v a i l a b l e  as a spare p a r t  f o r  t he  sampling system. 

E l e c t r i c a l  Power Loss 
Response: Switch o f f  pump. Put equipment i n  "standby" mode ( i . e . ,  
power sw i t ch  o f f ,  power disconnected, e t c . )  and under d i r e c t i o n  o f  
P I C  and Test Engineer leave area u n t i l  power i s  res to red .  
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Table 1 .  Summary o f  K Basin Floor Sludge Characteristics. 

Typical Characteristics o f  Dissolved K East Sludge from Historic Samples 

Range or Type 

Particle size distribution 
- Median of volume distribution 01) 
- 90% o f  volume (p) 

Settling times (second) 

11 . Particle shape 

. Density 
- Settled-with water (g/m!?) 
- Particle density-dried (g/me) 

11 Percent solids 

11 . Percent nondissolvable solids* 

Chemical composition of dissolvable 
portions ll . Fissile content 
- u ( % I  
- Pu 

. Radiation level (mR/hr/g o f  B / y )  

32 to 44 
4 to 120 

Not determined 

Not determined II 
1.13 to 1.54 
3.0 to 3.3 

17.5 to 52.6 II 
II 25 to 94 

ll Fe>U>Al>Ca>Si>Cr>Zn>Mg 

3.5 to 10.9 
(-1/400 of U) ( ? )  

3.3 to 11.4 II 
*Methods used did not dissolve silica (e.g:, sand), this material 
likely composed bulk of undissolved material. 
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Table 2. Documents Suppor t ing Design and A p p l i c a t i o n  
o f  K Basin Can is te r  Sludge Sampler. 

Author Acceot ina Orqanizat ions Name o f  Document 

1. 
2. 
3. 
4 .  
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 

15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 

Cold Feature Test Plan 
Cold Acceptance Test Plan 
Drawings 
P re l im ina ry  Design Review Report 
F i n a l  Design Review Report 
F i n a l  Design Package f o r  Equipment 
T r a i n i n g  Plan 
K Basin Operat ing Procedures 
Master Work Plan 
Data Q u a l i t y  Ob jec t ives  
Sample Ana lys is  P1 an 
LO1 Hot Laboratory  
LO1 Mobi le  Laboratory 
System Design Desc r ip t i on  

SNFP Need 
Funct ion and Requirements 
General Work Plan 
Design D e s c r i p t i o n  

QA Plan 
Waste Management P1 an 
ALARA Assessment 
USQ/Hazard Categor iza t ion  
Readiness Assessment Check1 i s t  
Job Safe ty  Ana lys is  
T ranspor ta t i on  Plan 
Cask SARP Mod (as Needed) 
Report Resu l ts  

SNFE 
SNFE 
SNFE 
SNFE 
SNFE 
SNFE 
K Basin/SNFE 
K Basin/SNFE 
K Basin/SNFE 
SNFE 
SNFE 
SNFE 
SNFE 
SNFE 

QA/SNFE 
K Basin 
K Basin 
K Basin 
K Basin/SNFE 
K Basin/SNFE 
SNFE/Pak 
Pak/SNFE 
SNFE 

KR-0, KR-1, KR-2 
KR-3 

KR-0, KR-2 

SNFE: Charac te r i za t i on  group Spent Nuclear Fuel Evaluat ions 
KR-0, KR-1, KR-3: K Basin Review Bodies 
POC: K Basin Po in t  o f  Contact 
RL: Rich land Operat ions DOE 
ES: Engineer ing Support group 
K Basin:  K Basin Operat ions s t a f f  
Pak: Packaging and t r a n s p o r t  group 
QA: Q u a l i t y  Assurance group 
TBD: To Be Determined 
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Table  3.  L i s t  o f  Primary R e s p o n s i b i l i t i e s  

*SNFE--Spent Nuc lear  Fuel Evaluat ions group. 
ES--Engineering Support group. 
Pak--Packaging and Transport  group. 
SNFP--Spent Nuclear  Fuel P r o j e c t .  
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Table 4. Primary Design Features of Canister Sampler 

Sampling system extracts representative sample of sludge from 
canister placing it in container for shipment to Laboratory. 
Thus, the sampling system, when applied as described provides 
the capability to sample the greatest number of locations with 
representative sampling of materials present. 

to Meet Functions and Requirements. 

1. 

2 .  The nozzle used has a demonstrated ability to pick-up sludge materials 
including heavy fines comparable to fuel material. 
recovery of particles with diameters over 0.25 inch. 

Peristaltic pump is used to vacuum sample into samp'le container. This 
minimizes particles interfacing with mechanical action (e.g., filters, 
pump impellers, etc). 

Its design precludes 

3 .  

4. Backflush capability allows reuse of extraction tubing and nozzle 
allowing reuse of components without sample cross-contamination, which 
supporting ALARA (operator activities minimized versus replacement of 
parts) and waste minimization. 

5. ALARA-Shielding, Time and Distance 
Sample is maintained under 10 feet' of water similar to fuel. 

HEPA filters are used on pump. 

The vacuum system used for motivation of the sample minimizes the 
risk of leaks to operators versus a pressurized system. 

The safety delay container and check valves provide a triple guard 
against material coming to grating level. 

All sample handling at basins is minimized, with hot cells at 
laboratories doing all decanting, etc. 

Emphasis is placed on cold training and low exposure dry runs 
in K West to assure efficiency minimizing time spent in K East 
radiation field, etc. 
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F i g u r e  3 .  Proposed 
S1 udge Sampler 

K B a s i n  P l a n t  Reviews o f  C a n i s t e r  
Development and A p p l i c a t i o n .  
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A P P E N D I X  A 

SUMMARY REQUIREMENTS FOR K BASIN CANISTER SLUDGE CHARACTERIZATION 
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Table AI. Summary Data Needs Related to Sampling of K Basin Canister Sludge. 

K East Basin Canister Sludge SNFP Data Needs Reference 

Accountability and criticality 

Particle size distribution A2, A3 
Rheology (over range of solids loading) A3 
Solid density (wet and dry) A3 
Carrier density A3 
Particle settling rates (over range of loading) A3 
Chemical analysis A3 
Shielding (do'se) 
Hydrogen generation potential (? )  
Pyrophorici ty/reacti vi ty 

Dose rate A1 
Source term 

A1 
TWRS waste stream profile sheet 
Pumping criteria, etc. 
Pyrophorici tylreactivi ty 

Data needs for rack paint chips 
Mass/volume in Basin and in Weasel Pit 
% spalled off 
Thickness 
Size distribution of flakes 
Chemical constituents (as applicable) 
Radionuclide content 

Drying behavior of sludge 
Properties related to sludge removal 

General data needs * 

Data needs for process equipment design/simulants 

Data needs for transport from Basin area to TWRS 

Data needs for TWRS tank acceptance criteria 

A4 

Data needs for fuel element processing A5 

*General requirement from K Basin and receiving facility. 
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