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105-K EAST SANDFILTER BACKWASH LINE SAMPLE ANALYSIS REPORT 
THIRD CAMPAIGN 
D.  B. Bechtold 

1.0 INTRODUCTION 

Th is  p r o j e c t  seeks t o  produce uranium (U) anid p lu ton ium (Pu) analyses o f  
samples taken from t h e  KE bas in f i l t e r  backwash l i n e  each t ime  t h e  sand 
f i l t e r  i s  backwashed. K Basin ope ra t i ons  w i l l  use t h e  a n a l y t i c a l  
r e s u l t s  t o  determine a d d i t i o n s  o f  f i s s i l e  m a t e r i a l s  t o  t h e  backwash 
sludge p i t  and thereby ma in ta in  a running i n v e n t o r y  o f  f i s s i l e  elements 
i n  t h e  p i t .  
i n v e n t o r y  i n  o rde r  t o  be w i t h i n  a c r i t i c a 1 i t . y  s p e c i f i c a t i o n .  

The t h i r d  campaign o f  t h i s  p r o j e c t  consisteol o f  t h r e e  samples, numbered 
by t h e  customer 245KEB, 246KEB, and 247KEB. A r e v i s e d  l e t t e r  o f  
i n s t r u c t i o n  c o n t r o l l e d  t h e i r  process ing (Reference 4.1).  

K Basin operat ions must n o t  exceed a c e r t a i n  t o t a l  

2.0 SAMPLE PREPARATION 

A l l  work on t h e  samples except t h e  actual  ana lys i s  o f  d i g e s t s  i s  
recorded i n  c o n t r o l l e d  l a b o r a t o r y  notebook WHC-N-341-2, pages 129-134. 

2.1 Appearance and Dose Rates. 

A l l  t h r e e  samples a r r i v e d  i n  250 mL j a r s  v i r t u a l l y  f u l l  o f  c l e a r  
water,  w i t h  a very small amount o f  brown, f l o c c u l e n t  sludge l y i n g  
on the  bottom -- n o t  enough t o  cover the  bottom. 
Reading (OTR) dose r a t e s  a re  i nc luded  i n  t h e  Sample Preparat ion 
Data Sheet. 

Over-the-Top 

2.2 Sludge S e t t l i n g .  

Because so l i t t l e  sludge was present iin each sample, no at tempts 
a t  sludge volume o r  mass determinat ions were made. Each j a r  was 
merely marked a t  t he  t o t a l  sample l e v e l ,  then a l lowed t o  s e t t l e  
f o r  24 hours be fo re  proceeding. The sludge s e t t l e d  w e l l ,  l e a v i n g  
c l e a r ,  excess water. 

2.3 Sample Preparat ion.  

Due t o  complete s e t t l i n g ,  t h e  excess water was p i p e t t e d  o f f  each 
sample be fo re  t h e  sludge contents  o f  each sample were t r a n s f e r r e d  
i n d i v i d u a l l y  t o  PTFE d r y i n g / d i g e s t i o n  beakers. 
was submit ted f o r  t o t a l  a lpha ana lys i s ,  s i n c e  t h i s  was n o t  
requested on the  chain o f  custody. 

No excess water 

The cleaned sample j a r s  were 
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APPENDIX C 

Letter of Instruction 
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INSTRUCTIONS FOR ANALYSIS OF 
SAMPLES AT K-EAST FUEL 

Data Quality Objectives 

REV. 0 

SANDFILTER BACKWASH 
STORAGE BASIN 

95-2A100.319 
ATTACHMENT 

The Data Quality Objectives (DQO) are described in WHC-SD-SNF-TA-007 (Harris, 
1995). The primary objective of the analytical phase of the measurements is 
to determine the plutonium and uranium content of the samples to the 
requirements indicated in Table 1. The units of the Minimum Detection Level 
(MDL) and Practical Quantification Limit (PQL) refer to the samples as they 
are received from the field. 
actual aliquots will be different because the analyte concentrations may be 
increased in the drying process and/or decreased during the acid digestion 
process (See Instructions below.) The extrapolattion of these parameters i s  
the responsibility of the 222-5 laboratory. 
in the table are given in Harris, 1995. 

The values of the MDL and PQL applicable to 

The definitions of the parameters 

‘Table 1. Analytical Parameters 

239/240pu 

4.2 ,uCi/L of sample 

43 ,uCi/L of sample 

23 mg/L of sample 

231 mg/L of sample 

- t 25% (2 RSD) Precision - t 25% (2  RSD) 

Instructions 

The samples (250 mL bottles) will be received by the laboratory and prepared 
for laboratory analysis using the instructions that follow. 
instructions are a modified version of preparation procedures (Bechtold 1993) 
that were developed to analyze samples (Warner 1994) expected to be very 
similar in content to the subject samples. 

During sample preparation, excess water shall be removed from the samples for 
analysis, if specified on the chain of custody (COC) form accompanying the 
samples. If the COC makes no mention of this, then excess water is not t o  be 
collected or analyzed. The water samples will be analyzed for the alpha 
activity using the procedure shown in Table 2 .  It i s  expected that the 
plutonium content of the samples will be similar to that of the samples 
analyzed under Hunacek, 1994. 

The primary analyses for the plutonium (239’240Pu activity) and uranium content 
of the samples will utilize the procedures shown in Table 3. 

These 

Alternate 

19 
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Prec is ion  Datum 

S1 udge Observat ions q u a l i t a t i v e  

s ludge h e i g h t  mark(!;) +lo% o f  t o t a l  h e i g h t  

i n i t i a l  water l e v e l  mark f3% o f  t o t a l  h e i g h t  
( o r i g i n a l  sample volume) 

a l l  weights  (d ry  and 
1 i q u i d )  

fO.l g (sca le  
accurate t o  0.025 g)  

d i g e s t a t e  volume vo lumet r i c  glassware 
p r e c i s i o n  

95-2A100.319 
ATTACHMENT 

Accuracy 

q u a l i t a t i v e  

510% o f  t o t a l  he igh t  

f3% o f  t o t a l  he igh t  

5.0 g 

vo lumet r i c  glassware 
accuracy 

second d i g e s t i o n  

The p r e c i s i o n  and accuracy requirements f o r  t h e  da ta  c o l l e c t e d  w i t h  these 
i n s t r u c t i o n s  ( l i s t e d  i n  Table 4 )  are g i ven  i n  Table 5. 

PROCEDURE STEPS 

"Dry ing t o  constant  we igh t "  in t he  f o l l o w i n g  s teps  means a t t a i n i n g  two 
successive weights  whose d i f f e r e n c e  i s  no more than 0.1% o f  t h e  lowest  
c a l c u l a t e d  @ w e i g h t  o f  t h e  two. 

Hold p o i n t s  i n  t h e  f o l l o w i n g  steps a re  documented as re leased  by a logged 
statement "Step - released"  fo l l owed  by t h e  s i g n a t u r e  o f  t h e  respons ib le  
s c i e n t i s t .  

Perform t h e  f o l l o w i n g  s teps f o r  each sample, r e c o r d i n g  a l l  da ta  and 
observat ions i n  a c o n t r o l l e d  l a b o r a t o r y  notebook. 

23 
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ATTACHMENT 

1. 

2. 

3 .  

4. 

5. 

6. 

Examine a l l  samples as-del ivered by t e m p o r a r i l y  l o a d i n g  them one a t  a 
t i m e  i n t o  a r a d i o a c t i v e  s e r v i c e  hood. 
approximate amounts o f  sludge, and con tac t  dose r a t e s  i n  o r d e r  t o  judge 
t h e  need f o r  h o t  c e l l  f a c i l i t i e s  and t o  s i z e  t h e  needed labware. 

Load t h e  sample i n t o  the  hood o r  h o t  c e l l ,  whichever i s  app rop r ia te .  
r e c o r d i n g  the  sample i d e n t i t y .  

Weigh and record t h e  gross weight o f  t he  sample b o t t l e .  

Record each sample i d e n t i t y ,  

Mark t h e  sample b o t t l e  i n d e l i b l y  a t  the t o p  o f  t h e  l i q u i d  l e v e l .  
i s  an impor tant  measurement t h a t  d i r e c t l y  a f f e c t s  t h e  u l t i m a t e  use o f  
t h e  l a b o r a t o r y  data.  The b o t t l e  must be l e v e l  and t h e  mark must be made 
p l a n a r  w i t h  bottom o f  meniscus. 
b o t t l e  f o r  t h i s  measurement must be as  c l o s e  as p o s s i b l e  t o  t h a t  used i n  
s t e p  18. 

A l l ow  t h e  sample b o t t l e  contents  t o  s e t t l e  i n  a l e v e l  spot f o r  a minimum 
o f  24 hours and reco rd  t h e  ac tua l  s e t t l i n g  t ime.  

This  

Note t h a t  t h e  c o n f i g u r a t i o n  o f  t h e  

Observe t h e  sample b o t t l e  contents  t o  v e r i f y  t h e  ex i s tence  o f  a 
d i sce rnab le  boundary between t h e  water and sludge. 

NOTE: Step 7 i s  a HOLD POINT t o  a w a i t  t he  de te rm ina t ion  o f  a water /s ludge 
boundary. 

7. 

8. 

9.  

10. 

11. 

12. 

1 3 .  

Mark t h e  sample b o t t l e  i n d e l i b l y  a t  t h e  t o p  o f  t h e  sludge. 

Vacuum s u c t i o n  o f f  t h e  excess water above t h e  sludge i n  t h e  sample 
b o t t l e  t o  a separate con ta ine r  w i t h o u t  removing any sludge. 

I f  s p e c i f i c a l l y  requested on t h e  COC form, r e c o r d  t h e  t o t a l  weight  o f  
t h e  excess w a t e r  arid create,  weigh, and number a sample o f  t h e  excess 
w a t e r .  Perform a t o t a l  alpha ana lys i s  on t h i s  sample. Re ta in  t h e  
remain ing excess water. 
was requested on t h e  COC f o r m .  

Do n o t  r e t a i n  t h e  excess water un less sampling 

Weigh and record t h e  weight o f  t h e  sample b o t t l e  w i t h o u t  t h e  excess 
water .  

Weigh and record t h e  t a r e  weight  o f  a s u i t a b l y  s i z e d  
p o l y t e t r a f l  uoroethylene (PTFE) d r y i n g l d i g e s t i n g  vessel .  

Q u a n t i t a t i v e l y  t r a n s f e r  t h e  sample b o t t l e ' s  con ten ts  t o  t h e  d r y i n g  
vessel ,  us ing a s t ' i r r e r  and r i n s i n g  w i t h  l a b o r a t o r y  de ion i zed  water  as 
necessary. 

Place t h e  d r y i n g  vessel on a c l e a n  h o t  p l a t e ,  a long  w i t h  a v e n t i l a t i n g  
cover  over the  d r y i n g  vessel t o  prevent  d i r t  s e t t l i n g  i n t o  it, and 
commence d r y i n g  a t  a heat s e t t i n g  which produces approx. 120°C 
temperature a t  t h e  contents when they are d r y  f o r  a t  l e a s t  2 hours. 

14. Whi le d r y i n g  the  sludge s o l i d s ,  r i n s e  c lean  and d r y  t h e  empty sample 
b o t t l e .  

24 
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than the digesting vessel can comfortably handle, and can be 
quantitatively transferred 1 ater. 

95-ZA100.319 
ATTACHMENT 

30. 

31. 

32. 

33. 

34. 

35. 

36,. 

37. 

38. 

39. 

Add concentrated HF to the digesting vessel at the rate of 1-2 drops 
concentrated HF per 100 mL of digesting reagent added. 

Digest the solids by heating to near-boiling on the hot plate for four 
hours with a ventilating cover over the digester, adding digesting 
reagent as necessary to maintain volume. 

Allow the digestate to cool and settle. 

Decant the digester liquid, as much as will drain from the residues, 
into the cones. 

Rinse the residues three times with acid, decanting the rinses into the 
cones each time. 

Centrifuge the dige:state/rinsates for 15 minutes. 

Decant the clarified digestate into the volumetric flask, being careful 
to retain any residues in the cones. 

Perform the following lettered sequence w e e  times t o  rinse the cones: 

a. Rinse down the cones with acid. 

b. Centrifuge 15 minutes. 

C. Decant into the volumetric flask. 

Mix the volumetric flask contents. 

Rinse the residue .From the cones back into the digester, using fresh 
digestion reagent as necessary, and Reoeat Stem 29. throush 38. to 
effect a second diuest. 

CAUTION: Addition of water to the digestate will generate large amounts of 
heat, enough to cause bumping in the volumetric flask if care is 
not taken. Add water slowly. 

40. 

41. 

42. 

43. 

Slowly add laboratN3ry deionized water to the volumetric flask while 
mixing by swirling, dilute to volume, thoroughly mix, and record the 
vol ume. 

Rinse the residue from the cones back into the digester using laboratory 
deionized water as necessary. 

Heat the digester with a ventilating lid on the hot plate to drive off 
the liquid and dry the residue at least two hours thereafter, using a 
setting which will produce approximately 120°C temperature in the dry 
residue. 

Cool the digester. 
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