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1.0 INTRODUCTION 

Tank 241-AZ-101 (101-AZ) has been i d e n t i f i e d  as one o f  t h e  e a r l y  tanks 
t o  be r e t r i e v e d  f o r  waste pret reatment  and immobi l i za t ion .  R e t r i e v a l  o f  t h e  
tank  waste f rom o the r  tanks may r e q u i r e  d i l u t i o n .  This  t e s t  i s  t o  determine 
t h e  e f f e c t s  o f  d i l u t i o n  on t h e  mass o f  s o l i d s  and t h e i r  composition, which can 
be compared w i t h  tanks where d i l u t i o n  i s  requ i red .  
i n s t r u c t i o n s ,  example da ta  sheets, a waste c o m p a t i b i l i t y  review, and a waste 
stream f a c t  sheet. 

composite samples prepared from core samples taken i n  1999. 
t h e  Tes t  Plan f o r  Step 10 o f  Sect ion 3.1 o f  t h e  Sampling and Ana lys is  Plan 
(SAP, Templeton 1999b). A c l o s e l y  r e l a t e d  t e s t  p lan  has been prepared f o r  
tank  241-AZ-102 (Person 1999). 

Th is  t e s t  p lan  g i ves  t e s t  

The 101-AZ t e s t s  w i l l  be done on cen t r i f uged  s o l i d s  separated f rom 
Th is  document i s  

2.0 BACKGROUND 

As o f  March 1999, tank  101-AZ contained a t o t a l  waste volume o f  
approximately 3202 kL (846 kga l ) ,  c o n s i s t i n g  o f  3024 kL (799 kga l )  o f  
supernatant l i q u i d ,  and 178 kL (47 kga l )  o f  sludge (Hanlon 1999). 
volume i s  equ iva len t  t o  7.83 meters (308 inches) o f  waste as measured from t h e  
i n s i d e  bottom o f  t h e  tank. 

The l i q u i d  i n  tank  101-AZ has lower  s a l t  concentrat ions than those 
present  i n  many o f  t h e  o the r  Hanford tanks. The grab samples o f  l i q u i d  taken 
i n  March 1995 have a sodium m o l a r i t y  o f  4.1 M. The concent ra t ions  i n  t h i s  
paragraph are  f rom Revis ion 0-C (Templeton 1999a) o f  t h e  tank  c h a r a c t e r i z a t i o n  
r e p o r t  (Hodgson 1995). The analyses o f  sludge from core samples taken i n  1989 
i n d i c a t e  t h e  d r y  s o l i d s  t o  be p r i m a r i l y  oxides o f  i r on ,  aluminum, and 
zirconium. There are  a l s o  minor c o n t r i b u t i o n s  t o  t h e  s o l i d s  f rom water-  
i n s o l u b l e  oxides o f  S i ,  Cd, and U. 
which i s  l i k e l y  t o  be p r i m a r i l y  i n  t h e  form o f  i n s o l u b l e  sodium oxalate.  I t  
i s  p o s s i b l e  t h a t  some anions i n  t h e  sludge might  be present  as sodium s a l t s .  
However, t h e  r e l a t i v e l y  low s o l u t i o n  concentrat ions i n d i c a t e  t h a t  t h e  g r e a t  
bulk o f  these anions are present i n  t h e  i n t e r s t i t i a l  l i q u i d ,  r a t h e r  than t h e  
dry s o l i d s .  I n  any case, t h e  analyses i n d i c a t e  t h a t  t h e  c o n t r i b u t i o n  o f  any 
water-so lub le sodium s a l t s  (o ther  than oxa la te )  w i l l  be l e s s  than 15 w t %  o f  
t h e  o t h e r  s o l i d s .  Thus, t h e  b u l k  o f  t h e  s o l i d s  are expected t o  be i n s o l u b l e  
i n  water, o r  t o  have a low s o l u b i l i t y  (oxa la te ) .  The s o l u b i l i t y  o f  sodium 
oxa la te  depends on t h e  i o n i c  s t rength  and t h e  temperature. 
expected t o  be r a t h e r  i n s o l u b l e  f o r  t h e  d i l u t i o n s  used i n  these t e s t s .  

Th i s  waste 

There i s  0.9 w t %  o f  TOC i n  t h e  sludge, 

Sodium oxa la te  i s  

3.0 DESCRIPTION OF TEST 

Sample p repara t i on  and a l l  o f  t h e  t e s t i n g  w i l l  be done i n  h o t c e l l s  a t  
t h e  2 2 2 4  Laboratory.  Sol i d s  composite samples ( con ta in ing  rep resen ta t i ve  
f r a c t i o n s  o f  t h e  s o l i d s  i n  each segment o f  t h e  core) and l i q u i d  composite 
samples w i l l  be prepared i n  t h e  l a r g e  h o t c e l l s  i n  room 1 l A  o f  t h e  2 2 2 4  
Laboratory .  It i s  c u r r e n t l y  planned t h a t  t h e  o the r  a c t i v i t i e s  descr ibed i n  

1 
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this test plan (except for analysis) will be performed in the llA5 hotcell. 
Other portions of the 11A hotcells may be used, as needed or as space is 
avail able. 

The solids composite and the liquid composite samples will be prepared 
by the 11A hotcell personnel. Sufficient composite samples (estimated to be 
100-120 g of solids composite, together with enough liquid composite to make 
the slurry composite match the tank) from each riser will be submitted to 
Technology, Operations and Process Science personnel for the Solids Solubility 
Tests (and to prepare samples of slurry composites for wt% solids and wt% 
oxide measurements) described in this test plan. An additional slurry 
composite sample will be prepared by 11A hotcell personnel. 
will be used to prepare three subsamples of the separated liquid and three 
subsamples of the separated solids to be submitted for the series of analyses 
listed in Tables 1 and 2 of the SAP (Templeton 1999b). 

This composite 

3.1 Composite S1 urry Sample Preparation Job Steps 

The solids in tank 101-AZ were deposited in different compositions at 
different times. Some of the solids may not have equilibrated with the liquid 
currently in the tank. Thus, the composite solids must be mixed with the 
composite liquid to allow equilibration of the composite slurry before 
separating the solids and liquids for testing. Observations are made on this 
slurry. In addition, composite slurries are prepared for the analysis of wt% 
solids and wt% oxide under a separate test plan. This subsection describes 
these steps. 

3.1.1. Record the weights of composite samples received. 

Note: Maintain a log of bottle weights for each transfer; perform 
a material balance to account for all material sampled. 

Tare and label ("1AZ-99-Test #") four tall jars of the 
appropriate size (e.g., 125 to 500 mL) to contain the mixed 
slurry composites. 

Add solids composite and liquid composite by mass to each jar. 
Add solids composite and liquid composite in the mass ratio 
calculated to match the mass ratio for the core sample. Use a 
smaller amount of solids composite when preparing the Test 4 
slurry composite, in order to save enough of solids composite to 
make slurry composite samples for wt% solids and wt% oxide 
analyses (Step 3.1.10, reserve enough solids to make about 30 g 
of slurry composite, if sample quantities permit). 

If the solids contain a significant fraction of water 
soluble solids, then the solids composite should be divided 
so that larger fractions of the solids composite are used to 
form the slurry composites for the tests with larger 
dilutions (Tests 2 and 3). The object is to divide the 
sol ids composite between the amount used for the measurement 
of wt% solids (the same sample is used for the wt% oxide) 
and the amount used for Tests 1 - 4 in Step 3.4. 

3.1.2. 

3.1.3. 

Note: 

L 
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3.1.4. M i x  f o r  24 hrs.  

3.1.4a. Shake v igo rous l y  a t  hou r l y  (approximately)  i n t e r v a l s  d u r i n g  
working hours. It i s  expected t h a t  t h e  shaking w i l l  beg in  
on one day w i t h  several  shakings and end 24 hours l a t e r  
a f t e r  some a d d i t i o n a l  shakings du r ing  working hours. 

3.1.5. S e t t l e  f o r  a t  l e a s t  48 hrs.  

3.1.5a. Record h o t c e l l  ambient temperature during t h e  s e t t l i n g .  
Record observat ions o f  so l  i d s  p roper t i es  and ge la t i on ;  
reco rd  any v i s u a l  observat ion o f  a separate o rgan ic  l a y e r .  

3.1.5b. Measure t h e  amounts o f  s e t t l e d  s o l i d s  (~01%)  a t  t imes d u r i n g  
t h e  per iod .  

3 . 1 . 5 ~ .  I f  t h e  l i q u i d  i s  t oo  t u r b i d  t o  determine t h e  t o p  o f  t h e  
so l i ds ,  a l l ow  t h e  ma te r ia l  t o  s e t t l e  longer  ( w a i t  a t  l e a s t  
24 h r s  more). 

Measure and record  t h e  volume and mass o f  each composite s l u r r y .  3.1.6. 

Note: Steps 3.1.7 - 3.1.9 can be performed i n  p a r a l l e l  w i t h  Steps 
3.1.2 - 3.1.6. 

3.1.7. Tare and l a b e l  ("lAZ-99-Wt%SolOx X " )  a number o f  15 mL cones 
( three,  i f  s u f f i c i e n t  sample i s  ava i l ab le )  t o  con ta in  t h e  s l u r r y  
composites t o  be analyzed f o r  w t %  s o l i d s  and w t %  oxide. 

Add s o l i d s  composite and l i q u i d  composite by mass t o  t h e  cones t o  
prepare s l u r r y  sample (5-10 g, i f  mate r ia l  a v a i l a b l e ) .  Add 
s o l i d s  composite and l i q u i d  composite i n  t h e  mass r a t i o  est imated 
t o  match t h e  mass r a t i o  f o r  t h e  core sample. 

Fol low Steps 3.1.4 t o  3.1.6, us ing  t h e  wt%SolOx cones. 

3.1.8. 

3.1.9. 

3.1.10. Submit t h e  sample cones o f  t h e  mixed s l u r r y  composite f o r  w t %  
s o l i d s  (d ry ing  a t  105 " C )  and w t %  ox ide  (heat ing  a t  1050 "C) 
analyses, us ing  t h e  methods o u t l i n e d  i n  t h e  DQO (Sec t ion  7.3.4 o f  
P a t e l l o  1999). 

3.2 Cent r i fuged So l i ds  (C-Sol) Preparat ion Job Steps 

The nex t  s tep i s  t o  separate t h e  s o l i d s  and l i q u i d s  f rom t h e  s l u r r y  
composites f o r  t h e  f o u r  t e s t s .  
l i q u i d  may be decanted when t h e r e  i s  a c l e a r  l i q u i d  l aye r .  

Th is  i s  done by c e n t r i f u g a t i o n ,  a l though c l e a r  

3.2.1. 

3.2.2. 

Record t h e  weights o f  composite samples received.  

Separate t h e  l i q u i d s  and s o l i d s  by c e n t r i f u g a t i o n  (use 
approximately 300 G f o r c e  f o r  30 min), observing and documenting 
t h e  degree o f  separat ion (complet ion o f  c e n t r i f u g a t i o n  determined 
by techn ica l  judgment o f  chemist) .  

J 
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Note: Dilution of sample minimized during all transfers by rinsing 
containers with the separated liquid fraction. 

3.2.3. Record the weights of separated liquid and of c-sol. 

3.2.4. Record the volumes and the calculated densities of the separated 
liquid and of c-sol. 

3.2.5. Record visual observations, including (1) quality of separation, 
(2) presence of floating layers (organics or solids) and (3) any 
indications of gas generation within sample. 

Use the c-sol from each of the four composite samples to form the 
four test mixtures, following directions in Step 3.4.2. For the 
composite mixture used to prepare the solids for Test 4, save the 
liquids to prepare samples for analysis in Step 3.4.6. The tests 
in this test plan have no need for the liquids from the other 
composite samples. 

Record the weights of emptied jars of composite. 

3.2.6. 

3.2.7. 

3.3 Solubility Screening Test Overview 

The experiment listed below will indicate the effects of dilution on 
the solids. 
meeting Privatization Contract envelope specifications and will provide input 
to aid in designing solids dissolution testing for waste retrieval. An 
additional objective is to use a standardized solubility testing procedure to 
allow waste-to-waste comparisons to be made easily. Additional analyses of 
the solids may be requested by the chemist in consultation with the Tank 
Coordinator. 

These data will be used in assessing the impact of solids on 

3.4 Solubility Screening Test Job Steps 

3.4.1. Tare and label ("1AZ-99-Test #") four tall jars of appropriate 
sizes (e.g., 22 to 125 mL). Consider the volume of diluted 
material to be used when choosing the size. 
be around 1.3 to 2.5 times as large as the volume after the 
dilution in step 3.4.2, in order to accommodate shaking the 
diluted material. 

The jar size should 

3.4.2. Add c-sol by mass to the jars. 

3.4.2a. Test 1: 100 parts (by mass) c-sol plus 25 parts (by mass) 
diluent (inhibited water). 

3.4.2b. Test 2: 100 parts (by mass) c-sol plus 75 parts (by mass) 
diluent (inhibited water). 

3.4.2~. Test 3: 100 parts (by mass) c-sol plus 100 parts diluent 
(inhibited water). 

4 
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3.4.2d. Test 4: 100 p a r t s  (by mass) c-sol  w i t h  no d i l u t i o n .  

Note: I n h i b i t e d  water i s  0.01 M NaOH and 0.01 M NaNO, (sodium 
n i t r i t e ) .  

3.4.3. Mix  f o r  24 hrs .  

3.4.3a. Shake v igo rous l y  a t  hou r l y  (approximately)  i n t e r v a l s  du r ing  
working hours. It i s  expected t h a t  t h e  shaking w i l l  beg in  
on one day w i t h  several  shakings and end 24 hours l a t e r  
a f t e r  some add i t i ona l  shakes du r ing  working hours. 

3.4.4. S e t t l e  f o r  a t  l e a s t  72 hrs .  

3.4.4a. Record h o t c e l l  ambient temperature a t  t h e  beginning, end, 
and a t  t imes du r ing  t h e  s e t t l i n g .  Record observat ions o f  
s o l i d s  p roper t i es  and ge la t ion ;  record  any v i s u a l  
observat ion o f  a separate organic  l a y e r .  

t imes du r ing  t h e  pe r iod  (e.g., a t  1, 2, 4, 20, 24, 28, 48, 
and 72 hrs ) .  

3.4.4b. Measure t h e  amounts o f  s e t t l e d  s o l i d s  ( ~ 0 1 % )  a t  severa l  

3.4.5. Separate t h e  s o l i d s  and l i q u i d s .  

3.4.5a. Decant t h e  l i q u i d  f r a c t i o n  from each t e s t  w i t h  t h e  goal  o f  
having t h e  remaining ma te r ia l  f i t  i n  one 50 mL c e n t r i f u g e  
cone (measure t h e  volume and mass o f  t h e  l i q u i d  removed). 
T rans fer  t h e  decanted l i q u i d  i n t o  a c lean ( ta red )  j a r  ( o r  50 
mL cone, i f  t h e  t o t a l  l i q u i d  volume i s  l e s s  than 50 mL) 
l abe led  "1AZ-99-Test #-L". Leave enough l i q u i d  w i t h  t h e  
s o l i d s  t o  a l l ow  e f f i c i e n t  t r a n s f e r  o f  t h e  s o l i d s .  

3.4.5b. Gather t h e  s o l i d s  from t h e  t e s t  j a r  i n t o  a t a r e d  c e n t r i f u g e  
cone t h a t  i s  l a b e l l e d  "1AZ-99-Test #" (use s u f f i x  "-B" i f  a 
second cone i s  needed). Cent r i fuge t h e  cone (use 
approximately 300 G f o rce  f o r  about 30 min), observ ing and 
documenting t h e  degree o f  separat ion (complet ion o f  
c e n t r i f u g a t i o n  determined by techn ica l  judgment o f  chemist) .  
Record any v i sua l  observat ion o f  a separate o rgan ic  l a y e r .  
Decant t h e  l i q u i d  i n t o  t h e  l i q u i d  con ta ine r  (see s tep  
3.4.5a). 
cones, use some supernate from t h a t  sample ( c o l l e c t e d  i n  
s tep 3.4.5a) t o  s l u r r y  t h e  s o l i d s  i n t o  one cone and 
r e c e n t r i f u g e  t h a t  cone, decant ing t h e  l i q u i d  i n t o  t h e  l i q u i d  
conta iner .  
add i t i on .  

3 . 4 . 5 ~ .  Measure and record  t h e  volumes and masses ( t o  determine t h e  
d e n s i t i e s )  o f  t h e  s o l i d s  and l i q u i d s .  

I f necessary t o  c o l l e c t  s o l i d s  from d i f f e r e n t  

Weigh t h e  cone be fore  and a f t e r  any supernate 

3.4.6. Submit an a l i q u o t  o f  t h e  separated l i q u i d s  (mix f i r s t )  o f  each 
t e s t  m ix tu re  f o r  t h e  analyses l i s t e d  i n  steps 3.4.6a and 3.4.6b. 
Prepare two v i a l s  w i t h  10 t o  14 mL i n  each v i a l  (on ly  one v i a l  i f  

5 
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l e s s  than 14 mL t o t a l  volume ava i l ab le ) .  I f  volume i s  l e s s  than 
14 mL f o r  Test 4, add t h e  separated l i q u i d  saved from t h i s  sample 
i n  Step 3.2.6 t o  g i v e  a t o t a l  volume o f  20 t o  28 mL ( h a l f  i n  each 
v i a l ) .  I f  volume i s  l e s s  than 9 mL f o r  Tests 1 through 3 ,  add a 
known weight o f  de ion ized water t o  make t h e  d i l u t e d  volume 12 mL 
o r  more. Record vo l% d i l u t i o n .  

3.4.6a. Analyze sample f o r # ,  A k b  C r ,  f ,  S,l&i, OH, N02, N03, C1, 
F. TIC.  TOC. WSr. Cs. Co. 4Eu. Eu. and t o t a l  alDha 
us ing  t h e  methods and QC parameters o u t l i n e d  i n  Table f.1 o f  
t h e  DQO ( P a t e l l o  1999). Report a l l  a n a l y t i c a l  r e s u l t s  
recovered f o r  o p p o r t u n i s t i c  analy tes ( K r i s t o f z s k i  1996) t o  
t h e  ex ten t  t h a t  no add i t i ona l  standards o r  reruns a r e  
requ i red .  

3.4.6b. Analyze sample f o r  w t %  s o l i d s  (g rav ime t r i c  by hea t ing  t o  
constant  weight a t  105 "C). I f  t h e  amount o f  l i q u i d  i n  t h e  
v i a l ( s )  i n  Step 3.4.6 i s  l e s s  than 20 mL, use approximately 
1 g f o r  t h e  sample (and dup l i ca te )  when determin ing t h e  w t %  
so l i ds ;  otherwise, use 5 t o  6 g. 

The s p e c i f i e d  sample s izes  i n  Steps 3.4.6b and 3.4.7b are  
f rom t h e  DQO s p e c i f i c a t i o n s  (Sect ion 7.3.4 o f  P a t e l l o  1999) 
t h a t  use sample s izes  o f  5 t o  10 g and a l l o w  sma l le r  sample 
s izes  due t o  sample q u a n t i t y  l i m i t a t i o n s .  

Submit an a l i q u o t  o f  s o l i d s  (mix we l l  f i r s t )  o f  each t e s t  m ix tu re  
f o r  t h e  analyses l i s t e d  i n  steps 3.4.7a and 3.4.7b. 
o n l y  a small amount o f  s o l i d s  a f t e r  any d i l u t i o n  t e s t  (e.g., l e s s  
than 2 g) ,  do s tep 3.4.8 i n  p lace  o f  t h i s  s tep.  

Note: 

3.4.7. 
I f  t h e r e  i s  

3.4. 7a. Analyze sar f le  f f r  Na, A l ,  $&, P,l& S i ,  N02, N03, C1, F, 
TIC, TOC, S r ,  Cs, 6oCo, Eu, Eu, and t o t a l  a lpha 
us ing  t h e  methods and QC parameters o u t l i n e d  i n  Table 7.2 o f  
t h e  DQO ( P a t e l l o  1999). Use an a c i d  d i g e s t  f o r  t h e  I C P  
analy tes (ca t ions) ,  a water d i g e s t  f o r  t h e  I C  ana ly tes  
(anions) and f o r  TOC, d i r e c t  s o l i d  samples f o r  TIC and TOC, 
and a f u s i o n  d i g e s t  f o r  t h e  radiochemical  ana ly tes  
( i n c l u d i n g  t o t a l  a lpha) .  Report a l l  a n a l y t i c a l  r e s u l t s  
recovered f o r  o p p o r t u n i s t i c  analy tes ( K r i s t o f z s k i  1996) t o  
t h e  ex ten t  t h a t  no add i t i ona l  standards o r  re runs  a r e  
requ i red .  

3.4.7b. Analyze sample f o r  w t %  s o l i d s  (g rav ime t r i c  by hea t ing  t o  
constant  weight a t  105 " C ) .  I f  t h e  amount o f  s o l i d s  i n  t h e  
v i a l  i n  Step 3.4.7 i s  l e s s  than 20 g, use approximately 1 g 
f o r  t h e  sample (and dup l i ca te )  when determin ing t h e  w t %  
so l i ds ;  otherwise, use 5 t o  6 g. 

A t  t h e  d i s c r e t i o n  o f  t h e  chemist i n  charge, i n  c o n s u l t a t i o n  w i t h  
t h e  tank  coord ina tor ,  o the r  t e s t s  may be performed. Th is  can 
he lp  i d e n t i f y  t h e  so l ids ,  e s p e c i a l l y  i f  t h e  amount o f  s o l i d s  
remaining i s  i n s u f f i c i e n t  f o r  t h e  f u l l  s u i t e  o f  t e s t s .  Poss ib le  
o the r  t e s t s  are x-ray d i f f rac tomet ry ,  p o l a r i z e d  1 i g h t  microscopy 

3.4.8. 

6 



HNF-4752, Rev. 0 

(PLM), and scanning e l e c t r o n  microscopy/energy d i s p e r s i v e  x-ray 
spectroscopy. 

4.0 DATA INTERPRETATION 

4.1 Chemical Data 

Chemical analyses o f  cen t r i f uged  l i q u i d  and s o l i d  phases w i l l  be used 
t o  develop knowledge o f  t h e  chemical p roper t i es  o f  t h e  s o l i d  phase. The . 
analyses o f  t h e  ma te r ia l  from t h e  f o u r  screening t e s t s  (Sect ion 3.4) w i l l  be 
used toge the r  w i t h  t h e  analyses o f  t h ree  subsamples o f  t h e  l i q u i d  f r a c t i o n  and 
t h r e e  subsamples o f  t h e  s o l i d  f r a c t i o n  o f  t h e  r i s e r  composite (samples 
prepared by 11A h o t c e l l  personnel). With analyses o f  bo th  t h e  l i q u i d  and t h e  
c-sol  samples, i t  w i l l  be poss ib le  t o  c a l c u l a t e  t h e  c o n t r i b u t i o n  o f  t h e  
i n t e r s t i t i a l  l i q u i d  t o  t h e  cen t r i f uged  s o l i d s  and t o  es t imate  a composi t ion o f  
t h e  t r u e  s o l i d  phase a t  each d i l u t i o n .  Knowledge o f  t h e  s o l i d  phases present  
as a f u n c t i o n  o f  d i l u t i o n  r a t i o  should p rov ide  t h e  i n fo rma t ion  needed t o  
e x p l a i n  t h e  phys i ca l  ( s o l u b i l i t y )  data. 

water i n  t h e  c e n t r i f u g e d  s o l i d s  can be a t t r i b u t e d  t o  i n t e r s t i t i a l  l i q u i d .  I f 
t h e  c a l c u l a t i o n s  and/or PLM r e s u l t s  suggest t h a t  t h e  t r u e  s o l i d  phase conta ins  
some s a l t s  t h a t  a re  h i g h l y  hydrated [e.g. Na,F(P04),.19H 01, then an i t e r a t i v e  
c a l c u l a t i o n  may be requ i red  t o  d i s t r i b u t e  t h e  water i n  t h e  c e n t r i f u g e d  s o l i d s  
between t h e  t r u e  s o l i d  phase and t h e  i n t e r s t i t i a l  l i q u i d  phase. 

The l i s t  of ana ly tes  from t h e  I C P  and IC analyses t h a t  w i l l  be repo r ted  
w i l l  be l onger  than those requested (per  "oppor tun i s t i c "  ana lys i s  memo 
[ K r i s t o f z s k i  19961). 

As a f i r s t  approximation, t h e  assumption w i l l  be made t h a t  a l l  o f  t h e  

4.2 Q u a l i t y  Assurance 

Based on t h e  requirements i n  "Review and Approval o f  Documents", 
HNF-PRO-233, t h i s  t e s t  p lan  i s  assigned Approval Designator E. Approval 
s ignatures  are  requ i red  from t h e  author,  immediate manager, Environmental 
Compliance reviewer,  and t h e  customer. 

and 7.2 o f  P a t e l l o  1999) w i l l  e i t h e r  be re run  o r  repo r ted  as n o t  meet ing t h e  
requirements i n  t h e  f i n a l  repo r t .  A n a l y t i c a l  QA w i l l  meet t h e  requirements o f  
t h e  222-S Lab QA p lan  (Markel 1998) as mod i f ied  by t h e  DQO ( P a t e l l o  1999) and 
t h e  SAP (Templeton 1999b). 

Analyses t h a t  do n o t  meet t h e  QC requirements o f  t h e  DQO (Tables 7.1 

S t a t i  
1996) 

The s o l u b i l i t y  screening t e s t s  w i l l  f o l l o w  t h e  "Process Chemistry & 
s t i c s  Q u a l i t y  Assurance Plan", WHC-SD-CP-QAPP-018, Rev. 0 (Meznarich . The i n s t r u c t i o n s  w i l l  be recorded i n  a c o n t r o l l e d  l a b o r a t o r y  notebook, 

showing observat ions and da ta  recorded as t h e  work i s  done. Example da ta  
sheets a re  shown i n  Appendix A. Minor changes t o  t h e  work (as determined by 
t h e  chemist i n  charge) w i l l  be noted i n  t h e  l abo ra to ry  notebook and i n  t h e  
t e s t  r e p o r t .  Substant ive changes t o  t h e  work w i l l  be reviewed by t h e  author,  
immediate manager, and t h e  customer. Changes t h a t  r e q u i r e  rev iews by 

7 
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Rad io log ica l  Cont ro l  o r  Environmental Compliance o r  o the r  e n t i t i e s  w i l l  have 
those a d d i t i o n a l  reviews before t h e  changes are implemented. 

5.0 SAFETY 

A l l  o f  t h e  s a f e t y  requirements t h a t  apply  t o  t h i s  t e s t  p l a n  a r e  
descr ibed i n  "Development o f  Inst rumentat ion,  Methods and Performance o f  
Process Test ing" ,  Hanford A n a l y t i c a l  Services Laboratory Operat ing Procedure 
LO-140-100, and i n  t h e  WMH-310 Manual ("Hanford A n a l y t i c a l  Serv ices Laboratory  
Operat ions Admini s t r a t i o n " ) ,  Sect ion 4.3, "222-S Laboratory Safety,  " 
Sec t ion  4.5, "Chemical Hygiene Plan," and Sect ion 1.9, "Laboratory  Test  
P1 anni ng . " 

Execut ion o f  t h i s  program w i l l  n o t  i n v o l v e  any hazards beyond t h e  usual 
l a b o r a t o r y  a c t i v i t i e s .  Standard l abo ra to ry  sa fe ty  p r a c t i c e s  w i l l  apply.  

The work descr ibed i n  t h i s  t e s t  p lan  w i l l  a l l  be done i n s i d e  a h o t c e l l .  

6.0 WASTE HANDLING 

Two waste streams are expected t o  be generated from t h i s  t e s t  program. 
Stream #1 i s  t h e  used and l e f t - o v e r  tank  waste ma te r ia l .  Th i s  m a t e r i a l  
cons i s t s  p r i m a r i l y  o f  l i q u i d  (conta in ing  l e s s  than 5 vo l% s o l i d s ) .  There may 
be a smal l  amount o f  s o l i d s  a lso.  The t o t a l  amount o f  t h i s  waste stream i s  
expected t o  be l e s s  than 1 kg. 
B u i l d i n g  tanks v i a  a h o t c e l l  d ra in ,  per  procedure LO-100-107, "Cubic le  
Housekeeping, Waste Disposal, and Management". Th is  waste may be d i l u t e d  w i t h  
i n h i b i t e d  water, as noted on t h e  Waste Stream Fact Sheet i n  Appendix C. 

Stream #2 i s  t h e  s o l i d  h o t c e l l  waste c o n s i s t i n g  o f  used c e n t r i f u g e  
cones, used sample v i a l s ,  used p l a s t i c  syr inges, e t c .  Th is  waste w i l l  be 
r i n s e d  w i t h  water, removed from t h e  l l A 5  h o t c e l l ,  loaded i n t o  waste cans, and 
disposed o f  by 11A h o t c e l l  personnel according t o  LO-100-151, "Segregate and 
Manage Sol i d  Laboratory Wastes". 

r e g u l a t o r y  concern. I f  t h e  101-AZ mate r ia l  were found t o  be above r e g u l a t o r y  
concern f o r  PCBs, a l l  waste streams w i l l  be managed and disposed o f  accord ing 
t o  LO-100-114, "Management o f  Po lych lo r ina ted  Biphenyl (PCB) a t  t h e  222-S 
Laboratory  Complex". 

accumulat ing o f  hazardous waste. 
as Appendix B. The Waste.Stream Fact Sheet ( l i s t i n g  t h e  components o f  t h e  
d i l u e n t  added t o  t h e  waste) i s  at tached as Appendix C. 

Th is  waste w i l l  be d iscarded t o  t h e  219-S 

The amounts o f  PCBs i n  101-AZ mate r ia l  are expected t o  be below 

Other than t h e  waste streams descr ibed here, t h e r e  w i l l  be no 
The Waste C o m p a t i b i l i t y  Review i s  a t tached 



HNF-4752, Rev. 0 

7.0 SCHEDULE AND DELIVERABLES 

T h i s  t e s t  p l a n  should be issued by December 3 ,  1999. Laboratory  work 
w i l l  beg in  when Technology, Operations and Process Science personnel a re  
a v a i l a b l e  and t h e  composite samples are prepared (est imated t o  be around 
December 30 ,  1999). 

A complete r e p o r t  o f  t h e  t e s t  r e s u l t s  w i l l  be issued by Technology, 
Operat ions and Process Science i n  t h e  form o f  an i n t e r n a l  memo t o  2 2 2 4  
Laboratory .  In formal  i n t e r i m  s ta tus  repo r t s  w i l l  be g i ven  t o  t h e  customer 
( v i a  cc:mail o r  te leconference)  a t  t h e  customer's request.  An e l e c t r o n i c  
ve rs ion  o f  t h e  r e p o r t  and associated data spreadsheets w i l l  be p rov ided t o  t h e  
customer. The 2 2 2 4  Laboratory w i l l  i ssue a Format I V  r e p o r t  (per  t h e  SAP, 
Templeton 1999b) t h a t  w i l l  i nc lude Technology, Operations and Process 
Science 's  r e p o r t .  

9 
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APPENDIX A: EXAMPLE DATA SHEETS 
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Wt 01 wmrifuged solid., (I 

Vohmm of wmdfuged *oIM.. mL 

Den.ky of centrifuged solid.. almL 

Volume. E-llquid decanted. mL 

Densky of wntrifuged liquid. glmL 

Total velum IlquM. mL 

Total wt Uquid. g 

Dendty of total Ilquhi, g/mL 

A- 2 
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Test: Prepare Mixture,  D i l u t e ,  S e t t l e .  Date: - 
Prepare t e s t  m ix tu re  us ing  c-sol  p l u s  d i l u e n t .  

D i l .  f a c t o r  

Des i re  d i l ,  g 

Des i re  t o t  w t  

D i  1 t1 i q+sol 

D i l uen t ,  g 

I Test 2 I Test 3 I Test  4 

0.25 0.75 1.00 0. 

S o l i d t j a r ,  g I 
Tare, g 

So l i d ,  g 

Mix f o r  24 hrs .  Note shake times, a l so  a few s e t t l e d  s o l i d s  h t  t t o t a l  h t .  

Time: 
Temp'C : 
Test  1: 
Test 2: 
Test 3: 
Test 4: 

S e t t l e  f o r  72 hrs ;  no te  s e t t l e d  s o l i d s  h t  (SSH) t t o t a l  h t  (TH) 
Date/Time/"C I SSH/TH,#l I SSH/TH,#2 I SSH/TH,#3 I SSH/TH,#4 

I I 

A- 3 
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Pmpmtbe of solids after dllutlon. 

A-4 
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Sol ids S o l u b i l i t v  Tests. PreDare Sam1 es. Date: 

For the  cones from the four  tests ,  t rans fe r  l i q u i d  from cones, t rans fe r r i ng  
10-14 mL t o  each o f  two 15 mL sample v i a l s .  
volume from SpG, and d i l u t e  w i t h  water i f  volume <9 mL. Transfer so l i ds  from 
cones i n t o  so l i ds  sample v i a l ;  record wts. 
Check Wts: 

I f  <14mL, use one v i a l ,  compute 

Pmpan d l d s  samples 

A- 5 
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APPENDIX B: WASTE COMPATIBILITY REVIEW 

COMPATIBILITY REV1 EM 

PROCEDURE NUMBER: HNF-4752, Rev. 0 (Tank 101-AZ S o l u b i l i t y  Screening Tests) 

S OF C ONCERN I N  WASTE STREAM MAXIMUM CONCENTRA TION 

NaOH (sodium hydroxide) 
NaNO, (sodium n i t r i t e )  

0.006 M 
0.006 M 

~OMPATIBIL IT  Y HAZARDS. INCLUDING SPE CIAL STORAGE -MEWS. POSSIBE 
m T I O N S .  A ND RESULTS OF MIXING INCOMPATIBLE WASTE STREAMS 

None, as NaOH and NaNO, are present w i t h i n  t h e  waste a t  concent ra t ions  
much g r e a t e r  than t h e  concentrat ions added ( tank  101-AZ waste conta ins  
0.18 t o  1.5 M NaOH and 0.21 t o  0.27 M NaNO,). 

DED WASTE STREAMS 

See s e c t i o n  6.0 o f  Test Plan. Procedure LO-100-107 i s  f o l l owed  f o r  
waste d isposa l  and management o f  waste stream #1 (used and l e f t - o v e r  
tank  waste m a t e r i a l )  i n  t h e  h o t c e l l .  Procedure LO-100-151 i s  f o l l owed  
f o r  waste d isposa l  and management o f  waste stream #2 ( s o l i d  waste, such 
as used c e n t r i f u g e  cones, e tc . )  i n  t h e  h o t c e l l .  

g lass  o r  p l a s t i c  

qEEEBFNCE DOCUMENTS USED I N  C OMPATIBILITY STUDY 

none requ i red  

J. C. Person 
Technical  A u t h o r i t a  Date 

D. L.  H e r t i n a  r , I  / 4 Y  
Reviewer Date 

B- 1 
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APPENDIX C: HASTE STREAM FACT SHEET 

CONSTITUENTS OF 
WASTE GENERATED 

2224 LABORATORY 
DEVELOPMENTAL METHOD WASTE STREAM FACT SHEET 

CAS NUMBER APPROXIMATE 
WEIGHT X 

NaOH (sodium hydroxide) 

NaNO, (sodium n i t r i t e )  

- 

1310-73-2 0.02 

7632-00-0 0.03 

I Uaste class: DW 

ccmlmnts: 
Tank Farm l i s t e d  waste must i nc lude  FOO1-FO05 waste codes. 

No Waste Stream Label requi red.  Waste generated from t h i s  t e s t  p l a n  w i l l  be 
disposed down c u b i c l e  h o t c e l l  dra ins.  

I Int- use: 
ng t e s t s  o f  tank  waste. 

Approvalr - print  nome, rtgn, and detr 

Authored BY J .  C . Person 194 
Emiranmtal Conplisnce 
off icer  (or delegate) J .  A. Winterhalder  12-3 -9s 

/ I 
Waste Stream Labe l ing  Requirements: (Wa t e  ream type, con ta ine r  type, waste 
codes, and d isposa l  c r i t e r i a  a re  r e q u i r e  V W a s t e  c l a s s  i s  op t i ona l .  The 
l a b e l  i s  considered t o  be an example l a b e l ,  b u t  con ta ins  t h e  r e q u i r e d  
i n fo rma t ion  f o r  waste stream i d e n t i f i c a t i o n .  Other hazardous waste l a b e l i n g  
requirements may apply.  

c- 1 
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