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INTRODUCTION 

Th is  r e p o r t  presents  r e s u l t s  o f  leach  t e s t  e x ~ e r i m e n t s  on enr iched, 

5.81 w t I  2 3 5 ~ ,  1J02 f u e l  p e l l e t  fragments removed from l i g h t  water r e a c t o r  

(Llill?) f u e l  rods i r r a d i a t e d  t o  an average burnup o f  54,45n MWP/MTII. These 

r e s u l t s  are discussed and c o r r e l a t e d  w i t h  s i m i l a r  i n f o r m a t i o n  about com- 

mon s o l i d i f i e d  h i g h - l e v e l  waste forms. Leach t e s t  da ta  were needed t o  

eva lua te  t h e  r e l a t i v e  r a d i o l o a i c a l  hazards o f  s t o r i n q  i r r a d i a t e d  f u e l  

rods. 

SUMMARY AND CONCLUSIONS 

Leach t e s t s  were performed on i r r a d i a t e d  LWR f u e l  p e l l e t  fragments 

a t  25°C i n  s t a t i c  Hanford ground water,  de ion ized  wate r  and h u i l d i n q  

d i s t i l l e d  water.  The f o l l o w i n g  conc lus ions were made: 

The re1 a t i v e  leachabi  1  i t y  o f  t h e  elements decrease i n  t h e  o r d e r  o f  

Cs > Sb > S r  + Y > Pu > Cm. 

2  The leach  ra tes ,  g o f  so l id /cm -day, normal ized t o  behavior  o f  

s p e c i f i c  r ad io i so topes  have t h e  f o l  l ow inq  va lue  a f t e r  t he  i n d i c a t e d  

weeks o f  leach ing :  

Hanford Groundv Bu i l .d ing  D i s t i l l e d  Dei on i zed 
Water (21 weeks) Water (21 weeks) Water (20 weeks) 

The leach  t e s t s  a re  c o n t i n u i n g  and t h e  leach  r a t e s  a re  expected t o  l e v e l  

o u t  a t  a  va lue lower  than t h e  ones repor ted.  



Two re lease  mechanisms were observed f o r  each r a d i o i s o t o p e  over  t h e  

t ime i n t e r v a l  s tud ied .  The s h o r t  te rm mechanism was l i n e a r  f o r  1 

2 4 4 ~ m  and l o g a r i t h m i c  f o r  the  o t h e r  rad io iso topes .  Th is  s h o r t  term 
* 

1 

mechanism ranged i n  d u r a t i o n  f rom 5 t o  31 days. I n  every  case t h e  
I - 

l o n g  te rm mechanism was l o q a r i  thmic  and cou ld  be f i t t e d  t o  t h e  

f o l l o w i n g  express ion:  

F rac t i on  re leased  = 6tm. 

The va lue f o r  m  was found t o  be 0.07 f o r  Hanford qround water ,  0.31 

f o r  de ion ized  water,  and 0.06 t o  0.35 f o r  b u i l d i n g  d i s t i l l e d  water.  

The de ion ized  wate r  was a  re fe rence  leachant .  The Hanford qrounri 

wa te r  represented t y p i c a l  a r i d  qround water  where i o n i c  species 

re ta rded  t h e  e f f e c t i v e  d i f f u s i o n a l  re lease  o f  t h e  r a d i o i s o t o p e  t o  

t h e  leachant .  The b u i l d i n q  d i s t i l l e d  water  was a  comparison 

leachant  t o  t h e  WSEP l each  t e s t s  and r e s u l t e d  i n  i n te rmed ia te  

l each  ra tes .  

The cesium based p e r i o d i c  l each  r a t e  f o r  i r r a d i a t e d  fue l  fraqments 

a re  s i m i l a r  t o  t he  cesium based leach  r a t e  f o r  b o r o s i l i c a t e  q l ass  

c o n t a i n i n g  r a d i o a c t i v e  waste, WSEP me1 t SS-13. 

EXPERIMENTAL PARAMETERS 

Mater i  a1 

The m a t e r i a l  used i n  t h i s  i n v e s t i g a t i o n  was f u e l  fragments removed 

f rom LWR f u e l  rods i r r a d i a t e d  t o  an average burnup o f  54,450 MWD/MTII. 

Th is  5.81 wt% 2 3 5 ~  enr i ched  f u e l  had a  p r e - i r r a d i a t i o n  composi t ion as 

qiven i n  Table 1, and the geometr ic d e n s i t y  was 93.6% o f  t h e o r e t i c a l  

dens i t y .  The i n i t i a l  i r r a d i a t i o n  date bias December, 1968, and t h e  d i s -  

charge da te  was October, 1973, w i t h  a  t o t a l  o f  32,RW hours i r r a d i a t i o n  

which i nc l udes  27,800 hours a t  e f f e c t i v e  f u l l  power. 



TABLE 1. CHEMICAL ANALYSIS OF FUEL PELLETS 
(5.81 w/o I!-235 En r i  chmen t ) 

A1 
B 
B i  
C a 
C d 
Co 
C r 
Crr 
Fe 
I n  
M g 
Fh 
Flo 
N i 
Ph 
S i  
Sn 
T i  
V 
W 
Zn 
C 
N 
F 

Element !Z!. 

10 
0.22 

4 . 4  
2 0 
4 . 4  
< 1 
2 8 
<n. 4 
3 fl 
< 2 

5.7 
0.83 
4.2 

12 
< 1 
42 
< 1 
< 1 
< 1 

<I n 
<20 
<I 0 
<40 

< 5 

No. o f  Sam~les  10, 
No. o f  ~ e l l e t s / ~ a r n ~ l e  a 1 Po is tu re  Content 
Avg* PPm 
Ranqe , pprn 3/11 



Equi pmen t 
- - 

A l each  apparatus o f  the type dev ised by ~ a i q e ' '  ) ,  shovm i n  F iqure  1, 
d 

was used f o r  l e a c h i n g  the f u e l  fragments. The same apparatus had heen . - 
used p r e v i o u s l y  f o r  l each inq  r a d i o a c t i v e  s o l i d i f i e d  wastes f rom t h e  !.!aste 

Sol i d i  f i  c a t i  on Enclineerinq Pro to type  (WSEP) proqram a t  t h e  P a c i f i c  I l o r t h -  

west Labo ra to r i es .  For cornpari son purposes, h u i  1  d i  nq d i  s t i  1  l e d  wate r  

was one o f  t he  leach  l i q u i d s  i nves t i aa ted .  The o t h e r  leachants  were 

de ion ized  wate r  and t lanford qrounc! water ,  r ep resen t i no  a t v p i c a l  a r i d  

reg ion  mound wate r  composit ion, Tahle 2 ,  

TABLE 2. GROUUD WATER COMPOSITIOll III PPM IMPIIRITY 

S u l f a t e  

N i t r a t e  

Ch lo r i de  

P i  carbonate 

Sodi urn 

Potass i  urn 

Cal c i  um 

Magnesi um 

P 14 

Typ ica l  A r i  
Ground Water f 3 )  

Hanford Ground 
Watei- 

A l l  t he  t e s t s  were done i n  amhient temperatures o f  approx imate ly  

25°C w i t h i n  C-Cell , a rad iochemica l  enq ineer ina  c e l l  i n  t he  334 E u i l d i n a .  

Procedure 

Large f u e l  f ragment p a r t i c l e s  were se lec ted  f o r  t h e  leach  t e s t s  i n  

Satches o f  4 t o  5 qram s i z e .  These frapment batches were photoqraphed, 

d imens iona l l y  measured and weighed i n  a  t a r e d  s t a i n l e s s  s t e e l  mesh 

basket. The basket  was loaded i n t o  a leach  apparatus and t h e  leachant  

added on a rbnday t o  accommodate t h e  preplanned sampl inq schedule. 



REC 1 RCULATOR 
m l  LEACHANT 

SCREEN BASKET 
AMPLE HOLDER 

F I G U R E  1 .  S l o w - L e a c h  T e s t  U s e d  a t  t h e  P a c i f i c  N o r t h w e s t  
L a b o r a t o r y  



A n a l y t i c a l  samples o f  l eachan t  were taken a t  t h e  f o l  l o w i n a  i n t e r v a l s :  

1  day, 1  day, 1  day, 1  day, 3 days, 7  days, 7  days, 7  days, 39 days, 

30 days, 30 days. A f t e r  each sampl inq,  t h e  l each  apparatus was d ra i ned  

and f r e s h  l eachan t  added. 

EXPERIMENTAL RESllLTS Ablll DISCUSSION 

Cal c u l  a t i o n s  

The p e r i o d i c  leach  r a t e ,  Rp, which has t h e  dimensions o f  grams o f  
2 so l  i d/cm -day was c a l c u l a t e d  f rom the  f o l l  owing express ion  : 

where Ap = r a d i o a c t i v i t y  o f  i so tope  leached d u r i n a  leachan t  renewal 

pe r i od ,  p  

Ao = r a d i o a c t i v i t y  o f  i s o t o p e  i n i t i a l l y  p resen t  i n  sample 
2 S = su r f ace  area o f  sample (cm ) 

W = we igh t  o f  sample (grams) 

Tp = d u r a t i o n  (days) o f  l each  per iod .  

The r a d i  o a c t i  v i  t y  , Ap , was determined by rad iochemica l  ana lyses.  Mea- 

surements f o r  1 3 7 ~ s  and 1 3 4 ~ s  a c t i v i t i e s  were made by qamma scan a n a l y s i s  

o f  t h e  l each  s o l u t i o n .  The h i gh  concen t ra t i on  o f  r a d i o a c t i v e  cesium 

i n t e r f e r r e d  w i t h  t h e  accura te  coun t i ng  o f  o t h e r  gamma emi t t i n q  r a d i o -  

i so topes .  Cesium was e x t r a c t e d  f r om t h e  leach  s o l u t i o n  w i t h  t e t r a -  

phenyl boron a f t e r  complexing t h e  o t h e r  elements w i t h  e thy lened iamine-  

t e t r a a c e t i c  a c i d  s a l t s  i n  a  bas i c  s o l u t i o n .  Th i s  s tep  lowered t h e  cesium 

a c t i v i t y  s u f f i c i e n t l y  f o r  t h e  coun t i no  o f  l Z 5 s b ,  1 5 4 ~ u ,  1 4 4 ~ e  and '"Ru. 

The a c t i n i d e s ,  2 3 9 ~ u  + 2 4 0 ~ u ,  242~m,  2 4 4 ~ m  and 2 4 1 ~ m  + 2 3 8 ~ u  were 

e x t r a c t e d  f rom t h e  l each  s o l u t i o n  sample and q u a n t i f i e d  by a lpha enerqy 

ana l ys i s .  I n t e r f e r e n c e  o f  t h e  2 4 1 ~ m  de te rm ina t i on  by 2 3 R ~ u  i s  n o r m a l l y  

co r rec ted  by de te rm in i nq  t h e  2 3 8 ~ u  t o  2 3 9 ~ u  + 2 4 0 ~ u  r a t i o  and a p p l y i n q  a 

c o r r e c t i o n  f a c t o r  t o  t h e  2 4 1 ~ m  + 2 3 8 ~ u  readinqs.  However t h i s  method 

was n o t  a p p l i c a b l e  f o r  t h e  f u e l  f ragment l each  s o l u t i o n s  because t h e  Ao 



value for  2 3 8 ~ u  increases with time. The 2 4 1 ~ m  was selectively separated 

from 2 3 R ~ u  and alpha counted in one of the deionized water leach t e s t  

se r ies ,  2-6. " ~ r  + "Y concentrations were determined b,y countina 

a f te r  solution stripping. 

The radioactivity of isotopes i n i t i a l l y  present in the sample, Ao, 

were taken from the ORIGEIV code. ( I )  This special O R I G E N  code printout 
included the appl i cable irradiation and post-i rradiation history for  the 

fuel pellet  fraqments used i n  the leach tes t s .  (5) The use of a constant 

Ao assumed uniform distribution of act ivi ty  in the irradiated fuel pel le t .  

Cesium and antimony have been found to  be enriched on surfaces of aaps, 

cracks and pores in irradiated oxide fuel pins and have been occasionally 

detected in the central void of irradiated oxide fuels.  ilewl y broken 

surfaces free of t h i s  enrichment may have been formed durinq fuel 

fragment removal. 

The surface area of the sample, S, was approximated by selectively 

measuring the dimensions of some of the large part ic les  and applyinq 

geometri c approximations to  photoqraphs of the par t ic les  . Examination 

of the as-received fuel fraaments in the hot cell  revealed rough dull 

surfaces typical of hiqh surface sol ids. tlendel has reported tha t  

the leach rate of radioisotopes in hiqh surface solids when expressed 
2 in glcm -day usually yield relat ively high values, up to 80nq times 

greater,  when the geometric. surface area i s  used in place of the actual 

surface area. This e f fec t  would give maximum leach rate values. Tingey 
and Felix ("') have reported on the radiolysis of water by the radiation 

from hiqh-level waste. The rough textured fracture surface would be 
amenable for  accumulation of adsorbed gases from the radiolytic decom- 
position of s t a t i c  leachant a t  the pe l le t  fragment-water interface. This 
accumulation would then decrease the effect ive area for  diffusion of ions 

and would have the effect  of a i v i n ~  lower leach rate values. Fiqure 2 

i s  a photograph of the fuel fragments for  run 2-5 as viewed through the 

C-Cell periscope. 
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FIGURE 3 .  L e a c h  R a t e  o f  I r r a d i a t e d  F u e l  P e l l e t  B a s e d  o n  I 3 ' c s  



the leach r a t e  curve f o r  an in-can-me1 ted  b o r o s i l i c a t e  q lass from WSEP 

run SS-13. ( I 1  ) The borosi 1  i c a t e  g lass 1  each r a t e  curve, based on cesium 

andlys is ,  approximates t h e  cesium based p e r i o d i c  leach r a t e  fo r  fuel 

fragments. 

The p e r i o d i c  leach r a t e  data f o r  a l l  the rad io iso topes analyzed are 

tabu1 ated i n  the  appendix. Se lec t i ve  leach ing  o f  the rad io iso topes i s  

ev ident  upon examination o f  the p e r i o d i c  leach r a t e  data. The leach 

r a t e  based on cesium i s  1000 times greater  than the  curium based leach 

r a t e  w i t h  the o t h e r  repor ted elements spread i n  between. This  unequal 

leach r a t e  o f  c e r t a i n  elements has been repor ted by many i n v e s t i g a t o r s  

and was tabu la ted  f o r  many d i f f e r e n t  forms o f  s o l i d i f i e d  waste by 

Mendel. ( 7 )  The re1 a t i v e  l e a c h a b i l i t y  of elements f o r  t h e  i r r a d i a t e d  

f u e l  has been added t o  t h i s  t abu la t i on ,  Table 3. 

Leach Mechanisms 

Figures 4  t o  7  are graphs i n  which the f r a c t i o n  of rad io iso topes 

released are p l o t t e d  aga ins t  the days of c u m ~ ~ l a t i v e  leach. These 

l oga r i t hm ic  graohs show t h a t  a  combination o f  d i f f e r e n t  mechanisms have 

taken place. The obvious curved p o r t i o n  o f  t he  l oga r i t hm ic  p l o t  f o r  

2 4 4 ~ m  was found t o  be of l i n e a r  behavior and can be represented by the  

general equat ion: 

where FR i s  f r a c t i o n  curium released, t i s  t ime (days) and n  and a  are 

the  slope and i n t e r c e p t  of the  curve, respect ive ly .  The data po in t s  

below the  dashed p o r t i o n  of the curve represent  a  sample sur face 

c o n d i t i o n i n g  anomaly. 

The t r a n s i t i o n  from the  i n i t i a l  t o  the l ong  term mechanism occurred 

i n  5 t o  31 days. I n  a l l  cases the lonq time mechanism i s  1  i nea r  on the  

l o g a r i t h m i c  p l o t  and can be represented by the aeneral equat ion: 

l o g  FR = m l o g  t + b ( 3 )  





FIGURE 4 .  F r a c t i o n  o f  2 4 4 ~ r n  R e l e a s e d  t o  L e a c h a n t  
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where m i s  the  slope and b  i s  t he  i n te rcep t .  This r e l a t i o n s h i p  i n  t he  

c l a s s i c a l  form i s :  

The values f o r  m are i n d i c a t i v e  o f  the  leach mechanisms and are 

tabu la ted  i n  Table 4. For Hanford qround water t h e  l onq  term leach 

mechanisms are near i d e n t i c a l  w i t h  an average exponent o f  0 . V  + 0.01. 
+n. r)l The For deionized water the average value f o r  t he  exponent i s  0.31-0.n3. 

b u i l  d inq  d i s t i l  l e d  water exponent values are widespread, 0.35 t o  r).n6, 

i n d i c a t i n g  d i  f f e r e n t  leach mechanisms. Th is  i s  probably a t t r i b u t a b l e  

t o  the vary ing  q u a l i t y  o f  the b u i l d i n q  d i s t i l l e d  water, (18)  hence vary ina 

i o n i c  concentrat ions. 

TABLE 4. Lonq Term Leach Mechanisms, 
exponent m 

Bui 1  dina 
Han f o r d  Ground D i s t i l l e d  Deioni zed 

Water Water Water 

It i s  beyond t h e  scope o f  t h i s  r e p o r t  t o  analyze the  leach mechanisms. 

However t h e  l a r g e  d i f f e r e n c e  i n  t he  exponent values f o r  deionized water 

and Hanford ground water warrants some discussion. An exnonent o f  0.5 

would i n d i c a t e  a  constant  d i f f u s i o n  c o e f f i c i e n t  f o r  t h e  rad io iso topes 

released. The 0.31 exponent f o r  deionized water probably r e f l e c t s  an 

inverse re1 a t i onsh i  p  o f  the d i f f u s i o n  c o e f f i c i e n t  f o r  the  rad io iso tope 

w i t h  i t s  i o n i c  concent ra t ion  i n  t h e  leachant.  I n  Hanford qround water 

the exponent o f  0.07 r e f l e c t s  the major r o l e  o f  d isso lved chemicals 

i n  the  suppression o f  leach ra te .  The vary inq  exponent f o r  the b u i l d i n q  

d i s t i l l e d  water from 0.06 t o  0.35 re-emphasizes the  need f o r  constant 

leachant composit ion dur ing  leach t e s t i n q .  Deionized water i s  a  repro-  

duci b l e  leachant  which gives conservat ive r e s u l t s  and a1 lows f o r  compar- 

i son  o f  data w i t h  those o f  o the r  i nves t i qa t i ons .  
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LEACH TEST RESULTS 

- LEACH TEST IDENTIFICATION NUMBER ''' 
.LABORATORY WHERE TESTS PERFORMED Battel le-Northwest 

. ANALYST 

DATE RESULTS REPORTED 

Part A. Descript ion of Leach Specimen 

Specimen Identification Number z'2 
Proportion of Waste Incorporated i n  Mixture Irradiated LWR fuel pel let Weight % 

or Volume% 

(Based on initial volumes) 

Type of Waste, Chemical and Radioisotopic Composition, and SpecificActivity of the Waste 

- ~ 

Type and Composition of the Immobilization Material 

Preparation of Specimen 

Storage Conditions 

Appearance: 



LEACH TEST RESULTS 

LEACH TEST IDENTIFICATION NUMBER 2-2 
LABORATORY WHERE 'TESTS PERFORMED Eat te l l e -Nor thwes t  
ANALYST 

DATE RESULTS REPORTED 

Par t  B. Descr ip t ion o f  Leach Test  Procedure 

Sample Preparation* 

Init ial Weight of Sample, W s - l R 3 3  prams 
Volume of Sample, V 

Surface Area of Sample, S 11.7  r m 2  
~ e t h o d  of Surface Area Determinat ion geometr ic  anproxima t i  on 

Diagram of Leach Apparatus: qe type 

~ ~ ~ ~ h ~ ~ t  Hanford Ground Water 
- 

Leachant Volume, V ,  500 ml 
Sampling procedure d r a i n  l e a c h a n t  and r e f i  11 a t  sanpl  i n n  

Analytical Techniques: 
pH Instrument Identif ication and  Calibration 

. . - 

Constituent a, .Analytical Procedure, Standard Deviation of Method-- 

Constituent a2, Analytical Procedure, Standard Deviation of Method 

- 

'If different f rom "Preparation of Specimen" i n  Part A .  





LEACH TEST RESULTS 

LEACH TEST IDENTIFICATION NUMBER z-2 

LABORATORY WHERE TESTS PERFORMED 

ANALYST 

DATE RESULTS REPORTS 

Part C. Experimental Data 
Constituent Analyzed, A Cesi Wl'l-134 . 
Initial Amount in Sample A, 1.295 c1 

1 I 

TIME AND DATE- D A Y  S D E C A Y  AS 
I 

TOTAL ANALYZED BLANK c o N c .  I a , * * *  ( ra. &' 
tn 

IN OUT T OECAY, r d/rn/rnl** 'd/m/rnl i I 1 ~ 
1 3.11 - 3  

Ao I 
8-18-75 8-19-75 --- I 

I 

8-1 9-75 8-20-75 1 5.71 - 4  

- 
* *  Concen[ret~on in leechate, show uoits. , , , , ,  ; .  ' . *"a,xorrected ccncentretio,or! x, V' 4( tictor tocohven to same units as Ao. 

L 



LEACH TEST RESULTS . 

ABORATORY WHERE TESTS PERFORMED 

W A L Y S T  

DATE RESULTS REPORTS 

'an C.  Experimental Data 
Constituent Analyzed, A 
In i t ia l  Amoun t  in Sample A. 

" Concentration In leachate, show units, 
I f . . 

'"a,--correctedconcentrationx V xfector toconven toserne unitsasAo. 
L 

TOTAL 
T 

1 

2 

3 

4 

7 

15 

2 1 

3 1 

6 0 

92 

12 I 

150 

I n  

1 

1 

1 

1 

3 

8 

6 

10  

'9 

32 

29 

29 

TIME AND DATE 

IN 

8-1 8-75 

8-1 9-75 

8-20-75 

8-21 -75 

8-22-75 

8-25-75 

9-2-75 

9-8-75 

9-18-75 

OUT 

8-1 9-75 

8-20-75 

8-21 -75 

8-22-75 

8-25-75 

9-2-75 

9-8-75 

9-18-75 

10-17-75 

DAYS 
DECAY 

- 

DECAY 
FACTOR 

- - 
- 

- - 
- - - 

- - 

I 

AS 
ANALYZED , d/m/mll.. 

1.36 +2 

7.3 +I 

5 .7  +1 

5.6 +1 

7.4 +1 

2.08 +I 
9.2 Q 

2.4 +1 

2.0 +I 

8.2 D 
2.n +I  

2.33 +I 

- - 
- - 

j-jw~ 

BLANK 
I ' 

CORRECTED 
CONC. 

[ 1 
Gal 

3.n6 -8 

4.79 -8 

-6 '5 .98  -8 

7.24 -8 

- 7 8 . 9 1  

a I g * *  

3.06 -8 

1.64 -8 
I 

1.28 -8 

1.26 -8 

1.67 -8 

4.68 -P 

2.07 -? 

5.41 -0 

4.50 -9 

1.85 -9 

4.5n -o 
5.25 -9 

I 
C"" 

Ao I 
7.QO -6 

1.08 -5 

1.37 -5 

1.66 -5 

- 8 ? . 0 4  -5 

$(%) 
3 . 1  -6 

1.66 -6 

1.32 

1.28 -6 

5.62 

5.92 

3.50 -8 

5 - 4 8  -8 

1.57 -8 

5.86 -9 

1.57 

1 - 8 3  -8 

- 8 9 . 3 8  - 8 b . 1 4  -5 

9.59 -8 

1.01 -7 

1 - 0 6  -7 
1.08 -7 

- 8 1 . ~ ~  -7 

2.29 -5 

2-32 -5 

2-42 -5 
2.47 -5 

?.57 -5 I 
1.18 -7 .2.7P -5 

- 



LEACH TEST RESULTS 

LEACH TEST IDENTIFICATION NUMBER 
2-2 

LABORATORY WHERE TESTS PERFORMED 

ANALYST 

DATE RESULTS REPORTS 

P.n C. Experimental Data 
Curium-242 Constituent Analyzed, A - 

Initial Amount in Sample A, , 1.825 x C i  

" concentration in leachale, show units. 
'"s,~orrected concentration x V x'factor tccanvento same units as A,,. 

. . 
. . I  

L. : 

TlME AND DATE 

0.886 1.39 '1 
3.3q +1 

- - - 

AS 
ANALYZED 

I ~ / ~ ~ ~ ~  ,.. 
4.13 +2 

5.1 +1 

r 5 - 4  

3 - 5  '1 

4.7 '1 

2.n2 +1 

3.a +1 

1 . 7  +I 

1.1 '1 

3.6 0 

In 

1 

1 

1 

1 

3 

8 

6 

10  

. 29 

32 

IN 

8-18-75 

8-1 9-75 

8-20-75 

8-21 -75 

8-22-75 

8-25-75 

9-2-75 

, 9-8-75 

9-18-75 
- - 

BLANK ' [ 

- - 

OUT 

8-19-75 

8-20-75 

8-21 -75 

8-22-75 

8-25-75 

9-2-75 

9-8-75 

9-18-75 

10-17-75 
- - 

CORRECTED 
CONC 

I 1 

TOTAL 
T 

1 

2 

3 -  

4 

7 

15 

2 1 

3 1 

6 0 

La, 

- 

P 

I 

I 

1 

a,... 

1.03 -7 

DAYS 
DECAY 

30 

2 Q 

28 

2 7 

? 4 

31 

2 5 

2 6 

19 

3.51 -Q 

"3 -9 

$(%) 
DECAY 
FACTOR 

n.aq7 

- 1 

0.914 

0.91 7 

0.926 

0.905 

0.923 

0.92n 

0.942 

92 196 

' 

1 

0.449 

1.26 -9 

1.45 -9 

8.60 -9 

l . lA  -& 

5.q3 -9 

0.52 -9 

4 .  -9 

2.63 -9  

1.81 -9 



m 1  . 
. I  

a -  , .  LEACH TEST  RESULTS , * 

LEACH TEST IDENTIFICATION NUMBER 7-3 

LABORATORY WHERE TESTS PERFORMED 

ANALYST 

DATE RESULTS REPORTS 

Part C. Experimental Data 
Constituent Analyzed, A Curi urn-244 
Initial Amount in Sample A, . .. 34 ci 

" Concentration In leachate, showunits. 
"'a,;correc~edconcentration x VL x factor toconvert tosame units asAo. 

TOTAL 
T 

1 

2 
-- 

3 

4 

7 

15 

2 1 

3 1 

60 

9 2 

121 

150 

'n 

1 

1 

1 

1 

3 

8 

6 

10 

29 

32 

29 

2 9 

. 

I 

, 

DAYS 
DECAY 

TIME AND DATE 

IN 

8-1 8-75 

8-1 9-75 

8-20-75 

8-21 -75 

8-22-75 

8-25-75 

9-2-75 

9-8-75 

9-1 8-75 
- - 
- - G 

- - r, 7 

DECAY 
OUT 

8-1 9-75 

8-20-75 

8-21-75 

8-22-75 

8-25-75 

9-2-75 

9-8-75 

9-18-75 

in-1 7-75 
- - 

13 - 17 - 75 
1 - IF; - 76 . .- . -  

1-1 5-76 

AS 
ANALYZED 
1 

4.7'1 +? 

4.5 +I 

6.6 +I 

4.1 +1 

3.6 +1 

?.OQ +1 

3.1 +1 

1 .7  +1 

2.n +I 

6.1 n 
3.16 +1 

BLANK 

1 

<9 

- 

!l.acr +1 --I 1.12 -8 

CORRECTED 
CONC 

I 1 
?,(%) 
1.67 -6 

1.51; -7 

7.2Q -7 

1.42 -7 

4.16 -8 

0.07 -9 

m 1 . 6 n  

5.90 -9 

2.39 -9 

6.60 -1Q 

?.5? -9 

a l e * *  

I n  -7 

I .  -S 

1 . 4  -3 

9.23 - 
8-11 -9 

- 7 - 
6.98 -9 

3.83 ? 
f i .5" -0 

1.37 -9 

A.86 -9 

5.07 -9 

x a ,  

1.96 -7 

1.16 -7 

1.31 -7 

1.40 -7 

1 .48 -7 

1.53 -7 

-7 

1.6A -7 

1 .68 -7 

1.69 -7 

1.74 -7 

I 

CBn 
1 

3.68 -6 

.4 .04 -6 

4.55 -6 

4.58 -6 

5.16 -6 

5.32 -6 

5.56 -6 

5.70 -G 

5.85 -6 

5.80 -6 

6.06 -6 

1 . 6  -7 6.45 -6 



LEACH TEST RESULTS 

LEACH TEST IDENTIFICATION NUMBER z'2 
LABORATORY WHERE TESTS PERFORMED 

ANALYST 

DATE RESULTS REPORTS 

Pan C. Experimental Data 
Constituent Analyzed, A Antimonv 175 - n 

Initial Amount in Sample A, 3.684 x C i  

" Concentration in leachste, show units. 
**'a,=corrected concentration x V3L .x'fector aoconven to same units as A,. / f 

, . I .  - ,  . 

r 

'n 

1 

1 

1 

1 

3 

8 

6 

1 0 

. 29 

32 
- - -  

29 

2 9 

TIME A N D  

IN 

8-1.8-75 

8-1 9-75 - - - 

8-20-75 

8-21 -75 

8-22-75 

8-25-75 

9-2-75 

9-8-75 

9-18-75 
- - 
- - 
- - 

DATE 

OUT 

8-19-75 

8-20-75 - 
8-21-75 

8-22-75 

8-25-75. 

9-2-75 

9-8-75 

9-18-75 

10-17-75 
- - 
- - 

1 - I ~ G  

- 

TOTAL 
T 

1 

2 

3 

4 

7 

15 

2 1 

3 1 

60 

92 

121 

150 

DAYS 
DECAY 

164 

163 

' 162 

161 

158 

150 

246 

237 

2 09 

177 

50 

2 2 

- - 

BLANK 
I ' DECAY 

FACTOR 

0.917 

0.917 

0.918 

0.918 

0.92n 

0.924 

0.875 

0.880 

0.894 

0.910 

0.975 

0.999 

AS 

, ~ ~ f m ~ ~ . .  
2.85 +4 

8.87 +3 

6.52 +3 

6.71 +3 

1.27 +4 

1.38 +4 

8.4 +3 

6.79 +3 

7.05 +3 

1.24 +4 

1.08 +4 

1.n6 +4 

CORRECTED 
CONC. 

1 
CB, 

-- 

- 

a;** 

7.02 -6 

2.18 -6 

1.60 -6 

1.65 -6 

3.11 -6 

3.36 -6 

2.16 -6 

1.74 -6 

1.78 -6 

3.07 -6 

2.49 -6 

2.41 -6 1 

Cen 
Ao 1 

- 

20(%) 

- 



. '  
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LEACH TEST RESULTS 

LEACH TEST IDENTIFICATION NUMBER 2-2 

LABORATORY WHERE TESTS PERFORMED 

ANALYST 

DATE RESULTS REPORTS 

Part C. Experimental Data 
Cons~~ruent Analyzed, A Europi urn-1 54  
l n ~ t ~ a l  Amount in Sample A, n.062968 Ci 

" Concentra~~on In laachate, show unlts. . . . 4 , T n r r e r ! R d  c n ~ r ~ n t r 9 t l r ) n  x V, x factor t o c n n ~ e n  t n $ 8 m p  t l n l t q  F I ~  A 

TIME AND DATE 

'n 

1 

1 

IN 

8-18-75 

8-1 9-75 

OUT 

8-19-75 

8-20-75 

TOTAL 
T 

1 

2 

DAYS 
DECAY 

DECAY 
FACTOR 

AS I 
AhrALYZED I BLANK 

CORRECTED 
CONC. : ca, 

I 1 

1 . 1  -7  17.11 - 7 1 . 0 1  -7  

( d,m,ml,.. 

4.5 +q 

I 
1 .61 -6 

( ' 

c.51 - I .  I - 7 1 . 7  -7  l?.65 -6 ?.a +? I 



LEACH TEST RESULTS 

--- 
LEACH TEST IDENTIFICATION NUMBER 2-2 

LABORATORY WHERE TESTS PERFORMED 

ANALYST 

DATE RESULTS REPORTS 

Part C. Experimental Data 
Constituent Analyzed, A Rut hen i urn- 106 

Initial Amount in Sample A, U.8YbY C l  

" Concentration in leachate, show units. 
***a,=corrected concentration x V,L k fpctor 10 CQIV~R to same units asA0. . . I . '  



- ; 
w , .  LEACH TEST RES.ULTS , , . P a g e  of - . 

.LABORATORY WHERE TESTS PERFORMED 

ANALYST 

DATE RESULTS REPORTS 

Part C. Experimentnl Data 
Cons~rtuent Analyred, A S t r o n t i  urn-Qn + Y t t r i  urn-"n 
lnit~al  Amount in Sample A, 1.3353 C i  

" Concenlrar~on In leachare, show uniis. 
"'r,;correc~edconcanrrarionx V xfacror roconventosarneunits asAo. 

L 

2 

TIME AND DATE CORRECTED 
2 8 ,  

4.5q 

A s o ?  -4 

IN 

8-18-75 

8-1 9-75 

, 9-8-75 

. 9-18-75 
- - 
- - 
- - 

- - - - -  

l 
- 4 3 . 1 6  -4 

1 .6q  -6 

, 

OUT 

8-1 9-75 

8-20-75 

9-18-75 

10-17-75 
- - 
- - 

- . .  1 - l r ; - ~ f i  

8-20-75 

8-21 -75 

8-22-75 

8-25-75 

9-2-75 

1 

1 

10  

29 

32 

2 9 

2 9 

8-21 -75 

8-22-75 

8-25-75 

9-2-75 

9-8-75 
3 1 

6 0 

92 

121 I 

1 5 0  

1 I 
1 

3 

8 

6 

1 

2 

DECAY FACTOR , + ,,,,,,,, 

----/ 

? . P  +A 

2.1 +' 

1.7 +5 += / 

3 

4 

7 

15 

2 1 

2.n +F  

1.4 +C 

1.7F -5 

1 .  -5 

A.71 -5  

5 . 4  + A  

R.n +? 

7.' +a 

r . 4  +/I 
, c .0 +r 

4.5n 

3.15 -5 

- A l a n '  - 4  

1.nfi -5 

5.71 -7 

2.26 -7 

4 .2?  -7 

a .  - A  1 . 6 ~  -4  

-- 

I 

1 . s n  -5 

I.F? -5 

I .  -5  

1.55 

5.77 - A  

5.07 - A  

6 - 4 4  -4 

4.31 -4 

4.46 -4 

d.('l - 4 

3.74 -5 

?.?? -5 

6 . Q 5  -F 

1.70 -6 

F . P '  -7 

- 5 ~ 5 7  -7 

4.27 -7 

3.17 -7 

5.13 -4 

5.79 - A  

5 . ~ 4  -n 

5 . 5 ~  - f i  

- 

1 .93 -4 

2 .05  -4  

4 . n ~  -4 

a . 1 ~  -4 

-5.99 

7.20 - A  

- -4 
5 .39  - 4  



LEACH 'TEST RESULTS 

LEACH TEST IDENTIFICATION NUMBER - 2-3 

LABORATORY WHERE TESTS PERFORMED _ Batte11e-Northwe~t 

ANALYST 

DATE RESULTS REPORTED ~- 

Part A. Descr ip t ion o f  Leach Spec imen  

Specimen Identification Number -___ 2-3 
proportion of Waste Incorporated i n  Mixture Irradiated LWE fuel pellet Weight  % 

01 _ _  Volume% 

(Based on ~n i t i a l  volumes) 

1 ype of Waste, Chemical and Radioisotopic Composition, and SpecificActivity of the  Waste 

------ppp--- ~ -~ 

Type and Composition of the Immobil ization Mater ia l  - __._ 

&- ~ 

Preparaiion of Specimen--- 

-- ppp--pp---- 

Storage Conditions - - _ _ _ p - _ . - _ _ - - - p  



LEACH TEST RESULTS Page- of - 

LEACH TEST IDENTIFICATION NUMBER 2-3 
, LABORATORY WHERE TESTS PERFORMED e a t t e l l e - N o r t h w e s t  

ANALYST 
* 

DATE RESULTS REPORTED 

Part B. Descr ipt ion of Leach Test  Procedure 

Sample Preparatron* 

Init ial W e ~ g h t  of Sample, W 5.0482 qms 
Volume of Sample. V 

Surface Area of Sample, S 11.4 cm2 - 
Method of Surface Area Determinat ion q e 0 m e t r - i ~  app rox ima t ion  

- 

D~agram of Leach Apparatus: Pa ige t y p e  

Leachant Hanford Ground Water 
Leachant Volume, V, 500 m l  
Sampling Procedure D r a i n  l e a c h a n t  and r e f i l l  a t  sampl ing.  - 

Analytical Techniques: 
pH Instrument Identif ication and Calibratior! 

Constituent a, ,Analytical Procedure, Standard Deviation of Method 

Constituent a,, Analytical Procedure, Standard Deviation of Method 

'If different from ''Preparation of Specimen" i n  Part A. 



LEACH TEST RESULTS 

LEACH TEST IDENTIFICATION NUMBER 2-3 

LABORATORY WHERE TESTS PERFORMED 

- - -  

DATE RESULTS REPORTS 

Pan C. Experimental Data 
Constituent Analyzed, A Cesium 137 
Initial Amount in Sample A, 0.8489 c i  

* *  Concentration in leachate, showunits. , 
, , r .  

6 ' . *'*a,=corrected coocentrationx Wc xtactor'to cbnven to same units asAo. 

I 

A0 I 
1 . 2 5 - 2  

- 

1.46 - 2 

1.51 - 2 

1.59 - 2 

1.73 - 2 

1.82 - 2 

1 .88  - 2 

1.97 - 2 

2 . 0 3  - 2 
2.07 - 2 

2.10 - 2 

, 

1 
I 

ca, 

6 . 6 6 - 4 1 . 1 9 - 2 . 1 . 4 0 - 2  - - 

1.24 - 2 

1 . 2 8 -  2 

1.35 - 2 

1.47 - 2 

1.54 - 2 

1.60 - 2 

1.68 - 2 

1.72 - 2 
1.75 - 2 

1.78 - 2 

TOTAL 
T 

1 
2 

3 

4 

7 

1 5  

7 1 

3 1 

Fin 
92 

121 

150 

AS 
ANALYZED 

,d/dd,.. 

4.69 + 7 

5.64 6 

In 

1 

1 

1 

1 

3 

8 

6 

1 0  

7 9 
32 

29  

2 9 

TIME AND 

IN 

8-18-75 

8-19-75 

8-20-75 

8-21-75 

8-22-75 

8-25-75 
- - 
- - 
- - 

10-17-75 

11-18-75 
- - 

DATE 

OUT 

8-19-75 

8-20-75 

8-21-75 

8-22-75 

8-25-75 

9-02-75 
- - 
- - 
- - 

11 -18-75 

12-17-75 
- - 

DAYS 
DECAY 

BLANK 

4.53 + 3 

DECAY 
FACTOR 

2.40 + 6 

1.66 + 6 

3.27 + 6 

5.24 + 6 

13.27 + 6 

2.50 + 6 

CORRECTED 
CONC , 1 

5.41 - 4 

3.74 - 4 

7.36 - 4 

1 . 1 8 &  3 

'7 .36 - 4 

2.83 - 4 

1.96 - 4 

1.29 - 4 

7.73 - 5 

6.43 - 5 

2.95 - 5 

a , * * *  

1 . 0 6 - 2  

1 . 2 7 - 3  

3.37 + 6 

1 . 9 9 + 6  
1.47 + 6 

1.17 + 6 

3%) 
5 . 5 3 - 3 1 . 0 6 - 2  

7.59 - 4 1.37 - 5 

-7 

4.48 - 4 
3.31 - 4 

2.64 - 4 

17.34 - 6 
5.98 - 6 

4.76 - 6 



2-3 LEACH TEST IDENTIFICATION NUMBER 

LABORATORY WHERE TESTS PERFORMED 

ANALYST 

DATE RESULTS REPORTS 

Pan C. Experimental Data 
Constituent Analyzed, A Cesium-134 
Initial Amount in Sample A, 1.2613 C i  

*' Concentration in leachate, show units. 
 corr corrected concentrationx VL x factor toconven to same units asAo, 

TIME AND 

IN 

8-18-75 

8-1 9-75 
- 

8-20-75 

8-21 -75 

8-22-75 

8-25-75 

9-2-75 

, 9-8-75 

9-18-75 
- - 
- - c 
- - 

'n 

1 

1 

1 

1 

3 

8 

6 

10 

. z9 
32 

2 9 

29 

DAYS 
, DECAY 

2 1 

2 1 

2 0 

19 

16 

16 

18 

4 4 

16 

30 

45 

16 

DATE 

OUT 

8-19-75 

8-20-75 

8-21 -75 

8-22-75 

8-25-75 

9-2-75 

9-8-75 

9-18-75 

10-17-75 
- - 

17 - 17 - j q  

- .  l - l ~ - ? f ;  

TOTAL 
T 

1 

2 

3 ------- 
4 

7 ------- 
15 

2 1 

3 1 

60 

9 2 

121 

150 

- 

DECAY 

0.986 

0.986 

0.987 

0.987 

0.980 

0.989 

0.988 

0.971 

0.989 

0.9W 

0.970 

0.989 

AS 
ANALYZED 
~d/m/ml 1,' 

5.00 +7 

5.P3 6 

2.45 +6 

1.70 +6 

3.29 +6 

5.29 +6 

3.32 +6 

2.46 +O 

3.51 +6 

1.72 +6 

1.21 +6 

9.68 +5 

CB, 

1 

€ 2 2  

A0 1 
BLANK 

'd/m/mll 

CORRECTED 
CONC 

I I 

I 

a,*.. 

1.14 -2 

1.35 -3 
- 

5.59 -4 

3.88 -4 

7.49 -4 

1.29 -3 

7.57 -4 

5.71 -4 

7.v -4 

3.05 -4 

2.81 -4 

2.20 -4 

I 



LEACH TEST RESULI  S 

LEACH TEST IDENTIFICATION NUMBER 2-3 

LABORATORY WHERE TESTS PERFORMED 

. . 

DATE RESULTS REPORTS 

Pan  C. Experimsntnl Deta 
Constituent Analyzed, A Plutonium 239 + 240 
Initial Amount in Sample A, 4.2542 X 10-j C i  

*'  Concentration in leachate, show unids. 
"*c~,;corrscted  concentration.^ Y; .fattor 16 cbfiven to same units as Ap. 

TOTAL 
T 

------- 
1 
2 

3 

4 

7 

AS 
ANALY2ED 

,did ml,.. 
I n  

1 
1 

1 

1 

3 

TIME AND DATE- 

8 15 2.7 + 1 6.08 - 9 7.90 -8 9.71 - 8 2.28 - 5 
6 3 1 3.6 + 1 8.11 - 9 1.40 -7 1.05 - 7 2.47 - 5 

sa, 

1.87 - 8 

I N  

8-18-75 
8-19-75 

8-20-75 

8-21-75 

8-22-75 

, 

'IANK 

bid& ) 

I 

k. 
1 

4.40 - 6 

DAY S 
DECAY OUT 

8-19-75 
8-20-75 

8-21-75 

8-22-75 

8-25-75 

9.9 + 1 
8.2 + 1 

4.9 + 1 

9.1 + l  

I 

t 

- .... 

DECAY 
FACTOR 

1.94 i 6, 8 . 3 + 1  

1.10 - 8 
2.05 - 8 

?‘,($-I 

1.87 - 8' 

CORRECTED 
CONC. , t ~ ~ * . .  

1.15 - 6 
2.12 -6 

7.05 - 8 
9.10 - 8 

1.66 - 5 
2.14 - 5 



LEACH TEST IDENTIFICATION NUMBER Z - 3  

LABORATORY WHERE TESTS PERFORMED 

ANALYST 

DATE RESULTS REPORTS 

Part C. Experimental Data 
Constituent Analyzed, A Curium 242 - 
lni~ial  Amount in Sample A, 1.777 x l.O-L C i  

" Concentrat~on in leachate, show units. 
*"a,=correctedconcentrationx V x factor toconven toseme units a s  A,. 

L 

TIME AND DATE 

'n 

1 
1 

- . . .. , 
CORRECTED 

FACTOR 1 CONC. 
1 IN 

8-18-75 
8-19-75 

a,*.. ca, 
OUT 

8-19-75 
8-20-75 

TOTAL 
T 

1 
2 

I DAYS 
DECAY 

30 

2 9 

7,. 55 - 8 

1.16 - 8 

0 -9q7  

0.911 4.7 + 1 
3 . 0 4 + 2  <2 



. 
LEACH TEST IDENTIFICATION NUMBER 2-3 

LABORATORY WHERE TESTS PERFORMED 

ANALYST 
. 

DATE RESULTS REPORTS 

P a n  C. Experimental Data 
Constituent Analyzed, A Curium 244 
Initial Amount in Sample A, 0 .027985 Ci 

" Concentretion in leechetg, sho'wurjits. 
. , . I  . I  --.--.. f r e .  -.-....,. .,.. .-,.... , . . . c - . : , I , .  . ., . 8 - 8  , , , i i n i t ~ i . n i  i i ) i G i i > G  1 1 i 3 ; i i .  R < A .  



LEACH TEST RESULTS 

LEACH TEST IDENTIFICATION NUMBER 2-4 . 
LABORATORY WHERE TESTS PERFORMED Battell e-Northwes t 

ANALYST 

DATE RESULTS REPORTED 

Part  A.  Descr ip t ion of Leach Spec imen  

Specimen Identification Number  7-* 
Proportion of Waste Incorporated i n  Mix ture Irradiated LWI? fuel pel let Weight  % 

o r Volume% 

(Based on i n i t ~ a l  volumes) 

Type of Wsste, Chemical and Radioisotopic Composition, andspecif ic Activity of the Waste 

Type and Composition of the  Immobi l izat ion Mater ia l  

Preparaiion of Specimen 
- 

-- 

Storage Conditions 

Appearance: 



LEACH TEST RESULTS 

LEACH TEST IDENTIFICATION NUMBER 2-4 

LABORATORY WHERE TESTS PERFORMED B a t t e l  le-Northwest 

ANALYST 

DATE RESULTS REPORTED 

Part B. Descript ion o f  Leach Test Procedure 

Sample Preparation4 

Init ial Weight of Sample, W 4.33'12 elm 

Volume of Sample, V 

Surface Area of Sample, S ?. ~2 cm" 
Method of Surface Area Determinat ion aeometric a p ~ r o x i m a t i o n  

-- 

.Diagram of Leach Apparatus: P a i ~ e  type 

Leachant 324 B u i l d i n a  water 
Leachant Volume, V, m1 
sampling Procedure d r a i n  leachant  and r e f i  11 a t  sampl i n o  

- - - - 

Analytical Techniques: 
pH Instrument Identif ication and Calibration 

. . 

Constituent a, .Analytical Procedure, Standard Deviation of Method 

Constituent a2, Analytical Procedure, Standard Deviation of Method 

+If different f rom "Preparation of Specimen" i n  Part A.  



. LEACH TEST RESULTS. . 

LEACH TEST IDENTIFICATION NUMBER 2-4 

'LABORATORY WHERE TESTS PERFORMED 

ANALYST 

DATE RESULTS REPORTS 

Part C. Experimental Data 
Constituent Analyzed, A Cesi um-1 37 
Initial Amount in Sample A, '7.7297 c i  

" Concentration in leachate, show units. 
"'s,~orrectedconcentration x VL xfactor to conven to same units as A,. 

DAYS 
OECAY 

TIME AND DATE 

'n 

1 

1 

1 

1 

3 

8 

6 

1 0  

29 

3 2 

2 9 

29 

I 

IN 

8-1  8-75 

8-1 9-75 

8-20-75 

8-21 -75  

8-22-75 

8-25-75 

. 9-2-75 

9-8-75 

- 9 - 1 8 - 7 5  
- - 

TOTAL 
T 

1 

2 

3 

4 

7 

15 

2 1 

3 1 

6 0 

9 2 

12 1 

150 

DECAY 
OUT 

8-1 9-75 

8-20-75 

8-21 -75 

8-22-75 

8-25-75 

9-2-75 

9-8-75 

9 -1  8-75 

10-17-75 
- - 

AS 
ANALY2ED 

/ ) *  

2.50 +7 

5.51 +F 

2.97 +6 

3.32 +F 

3.68 +6 

7.35 +F 

1.90 +€ 

3.52 +F 

4.11 +F 

7 .n7  +6 

1 .  +F 
P 

I .  +F 
- - 
- - 
- 

* - 

- - 
- . .  1-15-75 

/ 
e.7n +? 

1 

CB, 

5.63 -3 

6 . ~ 7  -3 

7.54 -3 

8.06 -3 

8.?Q -3  

1 . n ~  -2 

I .  -2 

1.23 

1.32 -7 

1.37 -2 

1 -2 

1.41 -2 

I 

h 
1 

7.72 -3  

4.11 -3  

l . r ) 3  -2 

1.10 -2 

1.22 -2 

1.45 -2 

1.57 -2 

- 2 1 . 6 7  -2 
1.81 -1 
- 

1.07 -3 

1 .  -2 

1.71 -2 

CORRECTED 
CONC 

I I 
a , * * *  

5.61  - ?  

1.24 - 3  

F.69 -4  

5.23 -4 

4.3Q -4 

1.66 -? 

7 -4  

7.'3 
0.71 - 4  

4.C6 - A  

7.46 -4 

7.41 -n 

9Jk-l 
3.4'7 -3  

7 . 4 ~  - 4  

1 .  -4 

3.1F -4 

1.67 -4  

1.24 -1 

n .s2  -5 

- 4 4 . 7 9  -5  

2.T -5  

q.nn -f 

5.11 -6 

5 . ~ 3  -6 



1 0\1 

Ti 

b- 10'1 

b- 60'1 

b- 9L'b 

E- EO'L 

b- 96'L 

b- SL'8 

E-  89'1 

b- EE'8 

b- 61.5 

P-  '65.9 

E- 61'1 

E- Z8.S 

...I0 

I 
'3N03 

a3muu03 

I 

' 0  z (2%) 0z 

686'0 

OL6'0 

086'0 

686'0 

LL6'O 

886'0 

686'0 

686'0 

L86'O 

L86'0 

986'0 

986'0 

U013Vd 
AV3 30 - .  

S.+ t76.Z' 

' LU/U/P Y N V I 8  I 

L L  c~ - - 
- - S+ 88'8 

S+ 10'6 

9+ 18.1 

9+ 2 '  

9+ E 

9+ b8.E~ 

9+ 6E'L 

9+ 99'E 

9+ ZE'Z 

9+ 68'1 

9+ E9'S 

L+ SS'Z 

' 
$3u7vw 

sv 

9 L 

St? 

OE 

9 L 

t?t? 
8 L 

9 1 
9 L 

6 L 

OZ . 
L Z 

L Z 

AV330 
S AVa 

OS L 
L 2 1 

16 

0 9 

L E 

1 Z 

5 L 
L 

I? 

& 

Z 

1 

I 
WlOl 

62 

6 Z 

J P W T M  
- - 

ZE 

61 ' 

0 L 
9 

8 

E 

L 

1 

L 

L 

"1 

- - 

L L  (I1 - - 
SL-81-6 

SL-8-6 

SL-Z-6 

SL-SZ-8 

SL-ZZ-8 

Sf-LZ-8 

SL-OZ-8 

SL-6 1-8 

mo 

- - 
SL-8 1-6 

SL-8-6 

SL-Z-6 

Sf -SZ-8 

SL-ZZ-8 

SL- 12-8 

SL-OZ-8 

SL-6 1-8 

SL-8 1-8 

N1 

.31va a w  3wu 



. , 
- *  4 LEACH TEST  RESrULTS . 

LEACH TEST IDENTIFICATION NUMBER z-4 

LABORATORY WHERE TESTS PERFORMED 

ANALYST 

DATE RESULTS REPORTS 

P a n  C. Experimental Data 
Constituent Analyzed, A P l  utonium-7-- 
Initial Amount in Sample A, 3.6566 x 1 '  

" Concentrar~on in leachate, show units. 
* * * ~ ~ ~ ~ ~ r r e ~ t e d c o n c e n t r a t i o n  x VL xfactor toconven tosame units asAo. 

DAYS 
DECAY 

I 

, 

I n  

1 

1 

1 

1 

3 

8 

6 

1 0  

29 

32 

29 

2 9 

TOTAL 
T 

------- 
I 

2 

3 

4 

7 

15 

2 1 

3 1 

6 0 

92 

121 

150 

TIME AND 

IN 

8-18-75 

8-1 9-75 

8-20-75 

8-21 -75 

8-22-75 

8-25-75 

9-2-75 

9-8-75 

9-18-75 
- - 

c - - 
- - -- - -  .- 

r- - -- - 

. -  . -  
DECAY DATE 

OUT 

8-19-75 

8-20-75 

8-21 -75 

8-22-75 

8-25-75 

9-2-75 

9-8-75 

9-18-75 

10-17-75 
- - 

13 17 75 - - 
- - . . . -  

AS 
ANALYZED 

I d/m/nll0* 
5. n? +:, 

5.32 +? 

4.3Q +' 

3 . ~ 3  +? 

4.P1 +? 

1.56 +? 

7.3O +3 

5.63 +? 

5.1 +1 

2.51 +2 

BLANK 

' d /n /n l J  
< 7 

:::; :: & 
- 

EaI 

- 7 1 1 . 3 6 m m  

2.33 

3.32 -7 

4.7n -7 

5.11 -7 

8.82 -7 

CORRECTED 
CONC 

I 1 

I 
I 

CBn 
A0 1 

- 7 6 . 3 5  -5 

0.05 -5 

1.15 - 4  

1.45 -4  

2.42 -4  
- 

ll.F6-71.36 
1 .?7 -7 

1.15 

5 - 6 5  -8 
0 -?  

7.16 -P 

a , * * .  

1 .11  

1 . 2  - 7 ' 1 . 4 5  -5 

-6 

1 - 5 7  -6 
- ? 4 . 7 8  -p 

2.13 -7 

2 - 4 8  -7 

3 . 0 ~  -7 

0. OQ 

2 3 5  -8 
- 8 1 . 1 0  -5 

1 - 0 7  -5 

1.95 -6 

1.19 -6 

1.14 -6 

1.25 -6 
1 . 1  -6 

1.3P - f  

l 1 . 1 l  -7I4.d4 -6 

3.51 -7 5.3i .F 
- 

2.87 -4 

3.27 -4 

3.24 -4  
- 

3.41 -4 
3.57 -4  

3.77 - 4  



LEACH TEST RESULTS 

LEACH TEST IDENTIFICATION NUMBER 2-4 

LABORATORY WHERE TESTS PERFORMED 

ANALYST 

DATE RESULTS REPORTS 

P a n  C. Experimental Data 
Constituent Analyzed, A Curium-242 ,, 
lnit~al Amount in Sample A, L S L 1 4  lo , 

" Concentration ~n.leach~le,shobuuhs. . b  

* ' s ! x o r r a c l e d c o n c e n l r ~ l i n n  x V, x iar inr  tc ~cnuefi!C 5:-5 ~lnj!; p r _ n  0' 

DAYS 
OECAY 

39 
29 

2 8 
2 7 
2 4 

3 1 

? 5 

26 1 
19 

196 

3 7 

8 

TIME AND DATE 

In  

1 

1 

1 

1 

IN 

8-1 8-75 

8-1 9-75 

8-20-75 

8-21 -75 

- . -  
DECAY 

0.907 

0.911 

0.914 

0.917 

TOTAL 
T 

1 

2 

3 

4 

OUT 

8-1 9-75 

8-20-75 

8-21 -75 

8-22-75 
7 

15 

2 1 

3 1 

6 0 

92 

121 

150 

, 

, 

AS 
ANALYZED 

( ?/m/ml,** 

1.F1 + ?  

1.5A + ' I  
1 . ~ 1  +? 

".5 + I  

8-22-75 

8-25-75 

9-2-75 

9-8-75 

9-18-75 
- - 
- - 

- - - ,- - 
c - 
7 -- 

I 

6.35 -8 

3.81 -7 
I 

0.926 

0.905 

BLANK 

( r ~ / ~ / ~ l )  

<3 

8-25-75 

9-2-75 

9-8-75 

9-18-75 

10-17-75 
- - 
- - 

- - . , -  .- 

7.61 +? 

1 .51 +1 

ca, 

3 

8 
I 

6 

10 

29 

32 

2 9 

2 9 

0.923 /3.?6 t31 

I 

1 

'2 

CORRECTED 
CONC 

( 

r).92C! 

0.942 

0.449 

0.886 

0.975 

a , * * *  

4 . W  -7 

1 .  +? 

1.47 +2 7.37 -8  

-8 

1.13 -7 

I 

2.98 -8 P 

2.33 -8  j - 



* P a g e  of - , 

LEACH TEST IDENTIFICATION NUMBER 2-4 

LABORATORY WHERE TESTS PERFORMED B a t t e l  le - ! lo r th \ !cs t ,  C-re11 , 324 C l  drl. 

ANALYST 

DATE RESULTS REPORTS 
, 

Pan C. Experimental Data 
Constituent Analyzed, A C u r i  urn-244 
Initial Amount in Sample A, 

"74')54 c -  
. . I  1 

" Concentretion in leachate, showunits. 
" 's ,~orrectedconcentrat ionx V, x factor to convert;!^ s9ma nn!!: ~ s . A . , , .  

# 

TIME AND DATE 

I n  

1 

1 

1 

1 

IN 

8-1 8-75 
r 

8-1 9-75 

8-20-75 

8-21 -75 

o UT 

8-1 9-75 

8-20-75 

8-21 -75 

8-22-75 

TOTAL 
T 

1 

2 

3 

4 

r - - -- 

5.P6 -7 3.45 -7 
ppp 

5.23 -7 

2.33 -7 
@ . q A  -7 

''.Or -8 

4.94 -8 

6.47 -9 

1."5 -7 

5.63 -R 

DAYS 
DECAY 

2.1q - 5 

. 

8.64 -7 

a.nn -7 

1.2q -6 

1.24 -6 

1.33 -6 

1.43 -6 

1.68 -6 

P 

8-25-75 

9-2-75 

9-8-75 

9-18-75 
- - 
- - 
- - 

DECAY 

3.50 -5 

3-01 -5 

5.nQ -5 

5.14 -5 

5.51 -5 

5.94 -5 

6.76 -5 

'd/rn/rnl 

<2 

< ? 

<3 

< 2 

I 
AS 

ANALYZED 
d/n/ml)** 

1.57 + 3  

1.17 +? 

1.13 +" 

7 +1 

9-2-75 

9-8-75 

9-1 8-75 

10-17-75, 
- - 
- - 

- - - .  - 

8 

6 

10 

29 

32 

29 

2 9 

CORRECTED 
CONC 

I ) 
La, 

3.76 -7 

4.02 -7 

4.29 -7 

4.53 -7 

15 

2 1 

3 1 

60 

9 2 

12 1 

150 

1 

Cen 
1 

1.56 -5 

1.67 -5  

1.78 -5 

1.07 -5 

a;*' 

3.76 -7 

?.64 - 
- 

"54 -9 

?J%) 
1 -6 

4 . ? A  -7 

4 .  -7 

2.12 -" 

1.50 +3 

3.38 +3 

1.17 +?  

1 . 4  +3 

3.82 +2 

n . 5 3  +3 

2 . 7 3  +3 

6.n: -7 

<? 

< 2 

<:! 

< 2 

<? 

<2 

3.5?) -7 

7 . 1  - 
2.54 -7 

3.74 -8 

8.60 -8 

1 . 9  -7 

1.07 



LEACH TEST RESULTS 

2-4 LEACH TEST IDENTIFICATION NUMBER 

LABORATORY WHERE TESTS PERFORMED 

ANALYST 

DATE RESULTS REPORTS 

Part C.  Experimental Data 
Constituent Analyzed, A Antimony-125 
Initial Amount in Sample A, 3.084 x 10-2 C i  

" Concentration in leachata, show urtits. , 

**'n,.correckd con cent rat;^^ x V, L fntgr to cohven to same units as A". 

TOTAL 
T 

1 

2 

3 

4 

7 

15 

2 1 

3 1 

60 

9 2 

121 

150 

DAYS 
DECAY 

164 

163 

162 

161 

158 

150 

246 

237 

209 

In 

1 

1 

1 

1 

3 

8 

6 

10 

z9 
32 

29 

29 

TIME AND DATE 
1 

Ce, 

- 

IN 

8-1 8-75 

8-1 9-75 

8-20-75 

8-21 -75 

8-22-75 

8-25-75 

9-2-75 

9-8-75 

9-18-75 
- - 
- - 

1 

C"" 
I 

- - 

OUT 

8-19-75 

8-20-75 - 

8-21 -75 

8-22-75 

8-25-75 

9-2-75 

9-8-75 

9-18-75 

10-1 7-75 
- - 
- - 

i 
7 4 

50 

2 2 

DECAY 
FACTOR 

0.917 

0.917 

0.918 

0.918 

0.920 

0.924 

0.875 

0.88n 

0 . V 4  

AS 
ANALYZED , d,m,ml ,.. 

2.16 +4 

1 . 0  +4 
- - -- 

1 3  +4 

9.6 + 3  

1.76 +4 

4.ns +4 

1.40 +4 

1.21 +4 

2.64 +4 

- - - 

5' G./6wb' 

BLANK 
I I 

- - - 

1-1 - . 6 - 7 ~  . -  

3.17 -6 

6.65 -6 

q.962 2.38 +4 

CORRECTED 
CONC 

( I 

- 

5.57 -6 

0.975 

n.989 

e lg**  

5.30 -6 

- 

4.67 -6 

3.10 -6 

2.36 -6 

4.31 -6 

9.94 -6  

3.6n -6 

I 

1 .  +4 

1 +4 

- 

3.72 -6 

3.42 -6 



* .  , 
LEACH TEST RESULTS 

EACH TEST IDENTIFICATION NUMBER 2-4 

ABORATORY WHERE TESTS PERFORMED 

)ATE RESULTS REPORTS 

an C. Experimental Data 
Constituent Analyzed, A Europi urn-154 
Initial Amount in Sample A, 0.352714 C i  

* *  Concenlretion in leachate,showunits. 
**~~~=~orrec~edconcentration x VL xfactor to convert to same units as Ao. 

In  

1 

1 

1 

1 

3 

8 

6 

10  

29 

32 

29 

TOTAL 
T 

1 

2 
- 

3 

4 

7 

15 

2 1 

3 1 

6 0 

9 2 

121 

150 

TIME AND DATE 

- - 29 

r - --- 

IN 

8-1 8-75 

8-1 9-75 

8-20-75 

8-21 -75 

8-22-75 

8-25-75 

9-2-75 

9-8-75 

9-18-75 
- - 
- - 

D A Y S  
DECAY OUT 

8-1 9-75 

8-20-75 

8-21 -75 

8-22-75 

8-25-75 

9-2-75 

9-8-75 

9-1 8-75 

10-17-75 
- - 

D E C A Y  
F A C T O R  

AS 
ANALYZED 

( d,,,,,,.,1,.. 

1.74 +3 

1 .7  +7 

0.7  t2 1.96 -6 

BLANK 
( ' 

3.73 -5 

CBI 

A.ld -7 

4.53 -7 -- 
2.n +: 

8.8 +? 

2.9 +2 

6 . 7  4+2 

2.84 +3 
4.1 +' 
7.f' +I! 

, 

A0 I 
7.8G -f 

8.5' -6 

-714.75 -7 

4.q8 -7 

5.52 -7 

7.5P -7 

8.15 -7 
9.66 -7 
1.61 -6 

1.70 76 

1 7 4  -6 

6.35 -8 
- 

I 

9.w -6 

9.44 -6  

1.05 -5 

1.42 -5 

1.55 -5 

1 - 8 3  -5 

3.05 -5 

3.22 -5 

3.31 -5 

?o(k) 
3.4f -6 

3.2t-l -7 

2 . 3  -P 

2.25 -3 

5.41 -n 
1 .  -7 

6.53 -8 

1.51 -7 
6..40 -7 

9.23 -8 

4 . 5 0  -8 - 
2.21 -7 

CORRECTED 
CONC 

( 1 

1.88 

1 .88 -7 

I .  -7 

2.07 -7 

9.08 -8 

1.26 -7 

1.84 -7 
2.Al -8 

2.17 -8 

a , * * *  

4 . l a  -7 

3.93 -7 



LEACH TEST RESULTS P a g e  of - , 

LEACH TEST IDENTIFICATION NUMBER 2- 4 

LABORATORY WHERE TESTS PERFORMED 

ANALYST 

DATE RESULTS REPORTS 

Part C. Experimental Data 
Constituent Analyzed, A Rut hen i urn- 1 Q6 
Initial Amount in Sample A, 7.509 x 10-1 C i  

, . 

P 
33 

" Concentrat~on In leac.bte, show $its. a 

. . . 
a l % u ~ r u ~ i u d  LUIILUIILIOL~UII A 'v'~ A ;iLiut ~ U L U I I V U I ~  iu ~ U I I I U  U I I ~ I ~  u~A,, .  



. . 
4 . 1 .  LEACH TEST RES'ULTS ' 

, ' 
r a g e  of - , 

LEACH TEST IDENTIFICATION NUMBER 2- 4 

LABORATORY WHERE TESTS PERFORMED 

ANALYST 

DATE RESULTS REPORTS 

Part C. Experimental Data 
Const~tuent Analyred, A C e r i  urn-144 
Initial Amount in Sample A, 1.098 C i  

" Concentration In leachate, show units. 
* * g a , ~ ~ r r e ~ ~ e d c ~ n c e n t r a t i ~ n x  VL xfactor to convert to same units as A,. 

TOTAL 
T 

1 

2 

3 

4 

7 

15 

2 1 

3 1 

6 0 

9 2 

12 1 

150 

tn 

1 

1 

1 

1 

3 

8 

6 

10 

29 

32 

29 

2 9 

TIME AND DATE 

IN 

8-1.8-75 

8-1 9-75 
- - 

8-20-75 

8-21 -75 

8-22-75 

, 8-25-75 

9-2-75 

, 9-8-75 

9-18-75 
- - 
- - c 
- - 

7 

DAYS 
DECAY 

164 

163 
~~~~~ - 

162 

161 

158 

150 

246 

2 37 

209 

74 

59 

2 2 

0 UT 

8-19-75 

8-20-75 

8-21 -75 

8-22-75 

8-25-75 

9-2-75 

9-8-75 

9-18-75 

10-17-75 
- - 

17 - 17 - 75 - 

1 - 1 c ; - 7 ~ ;  - - -  - -  

DECAY 
FACTOR 

0.712 

0.714 

0.716 

0.717 

0.723 

0.737 

0.568 

0.584 

0.633 

0.870 

0.912 

0.961 

AS 
ANALYZED 

i d ~ m ~ m l  ,.. 
5.59 +4 

3.76 +3 

<1.0 +3 

2.27 +3 

~ 2 . 8  +? 

1.14 +4 

<4.?3 +2 

5.09 +3  

3.89 +3 

4.22 +3 

<1.07 +3 

<1.64 +3 

BLANK 
i ' 

1 

-- 

CORRECTED 
CONC a , * * *  ?o (%) 

I I 

1.77 -5 

. 
- 

1.19 -6 

<? . I5  -7 

7.13 -7 

<8.7? -8 

1.51 -7 

<1.'35 -7 

1 . 6  -6 

1.34 -6 

1.09 -6 

~ 2 . 6 4  -7 

'<3.84 -7 

~~~~~~ 



LEACH TEST RESULTS 

LEACH TEST IDENTIFICATION NUMBER z-5 
LABORATORY WHERE TESTS PERFORMED Battell e-piorthwes t 

ANALYST 

DATE RESULTS REPORTED 

Part A. Descript ion of Leach Spec imen 

Specimen Identification Number 2-5 - 

~ r o p o r t i o n  of Waste Incorporated i n  Mixture Irradiated LWF fuel pel l e t  Weight  % 

or Volume% 

(Based on i n~ t i a l  volumes) 

Type of Waste. Chemical and RadioisotopicCornposition, and Specific Activity of the Waste 

Type and Composition of the immobil ization Mater ial  _ --- 

-- -- 

Prepararion of Specimen ___ 

- ~ ~ ~ ~ p ~ ~ - ~ ~ - -  

Storage Conditions 

Appearance: - - . -. , 
- 



LEACH TEST RESULTS 

LEACH TEST IDENTIFICATION NUMBER 7 - 5  

LABORATORY WHERE TESTS PERFORMED eattel  le-Northwest 

ANALYST 

DATE RESULTS REPORTED 

Part  B. Descr ip t ion o f  Leach Test Procedure 

Sample Preparat~on' A 

l n ~ t l a l  Weight of Sample, W 5 *  3r)41 Om 
Volume of Sample, V 9 

12. "m'- 
Surface Area of Sample, S_ 
Method of Surface Area Determination- cle0Rlctri c a ~ p r ~ x i m a t i ~ n  

- 

Diagram of Leach Apparatus: Psi n~ type 

Leachant 
Leachant 

Sampling 

324 B u i l d i n ?  water  
-- 

Volume, V, ''I 
d r a i n  leachan t  and r e f i  11 a t  sampl i n n  

Analytical Techniques: 
pH Instrument Identif ication and Calibration 

Constituent a, .Analytical Procedure, Standard Deviation of Method  

Constituent a2, Analytical Procedure, Standard Deviation of Method  

- 

*I f  d~f ferent  f rom "Preparation of Specimen" In  Part A. 



LEACH TEST RESULTS 

LEACH TEST lDENTlFlCATlON NUMBER 
2-5 

LABORATORY WHERE TESTS PERFORMED 

- - 

DATE RESULTS REPORTS 

Part C. Experimental Data 
Constituent Analyzed, A Ces i urn- 1 37 

Initial Amount in Sample A, 0.3919 c i  

P a g e  of  - 

" Concentretion~r. leachap; showunip ' ' .... --rr.n-.^rl^rr^"-.-r.:^--. t I  --.--a- - - -  
u , r u l  I ucuuu kulncutttautault A r l  X:CILIUI I U L U I I V C ~ ~ ~ ~ C I S ~ ~ ~ I U  u n i t ~ ~ ~  A,. 

, 

TIME AND 

IN 

8-1 8-75 - 
8-1 9-75 

8-20-75 

8-21 -75 

8-22-75 

8-25-75 

, 9-2-75 

9-8-75 

9-18-75 
- - 
- - 

t 

- - 
- r --- - 

tn 

1 

1 

DATE 

OUT 

8-19-75 

8-20-75 

8-21 -75 

8-22-75 

8-25-75 

9-2-75 

9-8-75 

9-  18-75 

10-17-75 
- - 
- - 

- - - .  . , -  

TOTAL 
T 

1 

2 

DAYS 
DECAY 

1 1  3 7.3r) +6 

1 +C 1 

3 

8 

DECAY 

I 4 

7 

15  

AS 
ANALYZED 

c d/rn/rnlr** 

4 .n3  +7 

6 3  
1 .13  -7 

1.1? -" 

'."F -5 

!.3? -5 

7.A3 -4 

4.Q7 -4 

1 . 4 5  -3 

1.5A -2 

- 5 1 . 6 n  -2 1 

1 .  -3  

1.65 -2 ' 
1 . 6 s  -2 

I 

3.7" -a 
pppp 

2.85 -A 

1 .  -3  

f -4 

1.67 -3 

1.72 -7 

1 -' 
- 

1 -' 
1.O5 -2 

1 . V j  -? 

6 

1 0  

BLANK 

d/rn/rnll 

1 .62 +7 

-- 

l . l a  -4 

5 - 5 0  -5 3."" +6 

1.25 -2 

1 . 3 ~  -7 

29 

32 

29 

2 9 

6.'" -a 

P.Q" -4  

1.'In -?! 

1.50 -7 

2 1 

3 1 

4. f,n +fi 

3.46 +C 

6 0 

9 2 

121 

150 

CORRECTED / 
' y a ,  

q . ~ ?  -3  

1 .  -' 

CONC 

I " . o n  +r 

1 .75  +F 

1.34  +6 

I 

J22 

I 
1 -2 

1 .10  -2 

a l * * .  

1.1" 

3.62 - 
1 

-r 
'-li.l@ -f, 

-9 

I a ,  

4.51 - 3  

7.53 - 

1 

n.nq -3  

1.51 -3  





LEACH TEST RESULTS P a g e  o f  - a 

LEACH TEST IDENTIFICATION NUMBER 2-5 

LABORATORY WHERE TESTS PERFORMED 

ANALYST 

DATE RESULTS REPORTS 

Part C. Experimental Data 
Const~tuent Analyzed. A Pl utonium-23Q + 240 - -  
ln111al Amount in Sample A, 4.4698 x lo C1 

'' Concentration~r? leachale, show yn'its. , , . 
~ * a , ~ o r r e c t e d c o n c a n t r a t i b n x  $ V  xfsc*or  t o c o n v e n t n ~ n r n e  (,nits n s A 6  

In 

1 
1 

1 

1 
3 

8 

6 

10 

29 

32 

29 

29 

TOTAL 
T 

1 

2 

3 

4 

7 

15 

2 1 

t 

3 1 

6 0 

92 2.87 +2 1 

150 

DAYS 
DECAY 

pp 

TIME AND 

IN 

8-18-75 

8-1 9-75 

8-20-75 

8-21 -75 

8-22-75 

8-25-75 

9-2-75 

9-8-75 

9-18-75 
- - 
- - 
- - 

C ---  

DATE 

OUT 

8-19-75 

8-20-75 

8-21 -75 

8-22-75 

8-25-75 

9-2-75 

9-8-75 

9-1 8-75 

10-17-75 
- - 
- - 

1 - 1 6 - 7 6  - .  .- . -  

- 

DECAY CBn 
I 

1.64 -5 

1.93 -5 

AS 
ANALYZED , rj/m/mll** 
3.25 +' 

5.8 +1 
3.T +7 

3.27 +? 

4.?3 +? 

BL4NK 

( d/m/ml) 
<? 

1 

CORRECTED 
CONC 

1 

4.Q +? 

1 ."5 +? 

9.~3 -? 

7.36 -0, 

1."Q -7 

7.24 -6 

1.29 -6 

a,... 

7.3' -8 

1.31 -? 

~ a ,  

7.32 -8 

8.63 -9 

1 .In -7 

4.30 -7 

8.74 -6 

7.28 -6 

1.fl8 -6 

1-37 -6 

7.24 -6 

1.7~ -71 3.9n -5 

".a5 -7 

3.57 -7 

d.67 -7 
Q.f'6 

5.55 -5 

9.nQ -5 

1 .n4 -1 

-7?.n3 -4 



. ..~. . .. 

4 
.. . . *  LEACH TEST RESUCTS . . 

LEACH TEST IDENTIFICATION NUMBER 2-5 

LABORATORY WHERE TESTS PERFORMED 

ANALYST 

DATE RESULTS REPORTS 

Part C. Experimental Data 
Consr~tuent Analyred, A Curium-242 
lnit~al Amoun! in Sample A. 1.861 x C i  

" Concen~ra~lon in leachale. show units. 
" ' a , x o r r u c r a d  c o n c e n t r a r r o n x  V\. x factor  t o c o n v e n t o s a m e  un i t s  as A;. 

TOTAL 
T 

1 

2 

3 

4 

7 

15 

2 1 

3 1 

6 0 

9 2 

1n 

1 

1 

1 

1 

3 

8 

6 

I 0  

29 

32 

TIME AND DATE 

IN 

8-1 8-75 

8-1 9-75 

8-20-75 

8-21 -75 

8-22-75 

OUT 

8-1 9-75 

8-20-75 

8-21 -75 

8-22-75 

8-25-75 

8 

DAYS 
DECAY 

30 

2 9 

2 8 

- 
C - - 

Cat 

8-25-75 

9-2-75 

9-8-75 

9-18-75 
- - 

- 

- 

I 

2 7' 

-2 4 
31 

36 

2 6 

19 

196 

3 7 

DECAY 
FACTOR 

0.907 

0.911 

0.914 

l2.S 
A0 l 

I 

9-2-75 

9-8-75 

9-18-75 

10-17-75 
- - 

- 

0.975 3.5' ' 2  8.29 -8 

q- 
- 

- 

0.917 

0.926 

0.905 

0.923 

0.920 

0,942 

0.449 

AS 
ANALYZED 

,,,/,,,/,,,l 1.. 

1.501 +3 

1."1 

'."I 

- 

0.886 1 - 1 7  +' 2.97 -8 

lan? +" 

? . 7 O  +' 
---------- 

7.6 '1 

5." ++? I  

6."2 +' 

3.21 +? 

7.36 +1 

BLANK 

$,/,,,/,,,l 1 

<' 

-- 

CORRECTED 
CONC 

1 I 1 I 
a,"* 1 %o($) 

1 

I 3.92 -7 / 1 

4.45 -9 , 
I 

2.32 -9 1 
I 2.53 -8 I 

6.76 -8 
7 

1 
1.8? -8 

I w 
1.47 -7 1 

1 

r--- 
7 . 7 2 - 4 '  ~ 
3.60 -8 





LEACH TEST IDENTIFICATION NUMBER 7-5 

LABORATORY WHERE TESTS PERFORMED 

ANALYST 

DATE RESULTS REPORTS 

Part C. Experimentel Data 
Consrituent Analyzed, A strontium-90 + Yttrium-90 
Initial Amount in-Sample A, L 7 7 0 1  

" Concentre~ion in leachale, showunits. 
* b n : x n r r ~ c t e r i  cnncen!ration x V, x factor12 convertto s e K o  cr,i!s as  A,. 

TOTAL 
T 

1 

2 

3 

4 

7 

15 

2 1 

In 

1 

1 

1 

1 

3 

8 

6 
, 

DAYS 
OECAY 

TIME AND DATE DECAY AS 
ANALYZED 

I d/m/mli.. 

7."  +G 

5 .  +/I 

l o . ?  + b  

5.7 +" 

6.3 +fl 

3.5 +5 

1 N 

8-1 8-75 

8-19-75 

8-20-75 

8-21 -75 

8-22-75 

8-25-75 

, 9-2-75 16.3 +' 

OUT 

8-1 9-75 

8-20-75 

8-21 -75 

8-22-75 

8-25-75 

9-2-75 

9-8-75 

BLANK ' d/m/rnlJ 

1l.A" -4  7 r l  f 7.11 -4 12 

CORRECTED 
CONC 

( 1 

5 -75  -a  

I 
I 

a ,*"  C s n  

q1q,9g 1.17 -5 A.62 -0 

-fi 

3.7O -6 3.37 -4 

3.44 -4 0 . ~ 6  - F , ? . ~ L C I A . ~ ~  

1 . ' O  -51  0.15 -6 

1.4? -5 

7.?? -5 

A . ? A  - A ,  3.54 -4 , 
4 . O 9  - 4  3.64 -4  1 .53 -5 

1 - 6 5 . 7 7  -4 4.11 -a 



LEACH TEST RESULTS 

LEACH TEST IDENTIFICATION NUMBER 
Z - G  

-- 

LABORATORY WHERE TESTS PERFORMED Battell e-?lorthb!es t 

ANALYST 

DATE RESULTS REPORTED 

Part A. Description of Leach Specimen 

Specimen Identification Number Z-6 

Proportion of Waste Incorporated i n  Mix ture Irradiated LWp fuel pel l e t  Weight  % 

or Volume% 

(Based on init ial volumes) 

Type of Waste, Chemical and Radioisotopic Composition, and Specific Activity of t hewas te  

Type and Composition of the  Immobil ization Mater ia l  - 

PI eparailon of Specimen 
-- -- 

Storage Conditions - 

Appearance. - - - 
-- 



LEACH TEST RESULTS 

LEACH TEST IDENTIFICATION NUMBER 7 - c .  
LABORATORY WHERE TESTS PERFORMED E a t t e l l  e - r d o r t h w e ~ t  

ANALYST 

DATE RESULTS REPORTED 

Par t  B. Desc r ip t i on  o f  Leach Tes t  P rocedure  

Sample  Preparat~on '  -- 

l n l t ~ a l  W e ~ g h t  of Sample,  W 5.5675 elm- ------ 
Volume of Sample,  V- '2 -- -- 

Surface Area of Sample,  S 12.52  cm" 

M e t h o d  of Surface A rea  D e t e r m ~ n a t i o n  9e0metr i  c  a ? p r o x i n a t i  on -- 

Diagram of Leach Apparatus:  Paiqe t ype  ---pppp-- 

Leachant De ion ized w a t e r  ---- 
Leachant Volume, V, 5QC) ml ----- 

Sampling Procedure - d r a i n  l e a c h a n t  and r e f i l l  a t  sampl i n 0  
-A 

Analyt ical  Techniques: 
p H  ins t rument  Ident i f icat ion a n d  Cal ibrat ion- 

p-p-p--p 

Constituent a,.Analytical Procedure, Standard Dev ia t ion  of M e t h o d  

Constituent a2, Ana ly t ica l  Procedure, Standard Deviat ion of Method- 

-- 

'If dif ferent f rom "Preparat ion of Specimen" in Part A. 



LEACH TEST  RESULTS P a g e  of - . 

A C H  TEST IDENTIFICATION NUMBER Z-E 

4BORATORY WHERE TESTS PERFORMED 

VALYST 

9TE RESULTS REPORTS 

~n C. Experimental Date 
Constituent Ana lped ,  A 

Ces i urn-1 37 
Initla1 Amount in Sample A, 0.9362 C i  

m 
0 

Concenrral~on in leachale, show un,irs.. 
*8,=corrected concbniralion x VL x fat!+ 1oconve;t lo same unils as A,. 

TIME AND 
I 

IN 

2-1 -75 
2-2-75 

2-3-75 

2-4-75 

2-5-75 

2-8-75 

2-15-75 

1-22-75 

3-79-75 
1-26-76 

3-23-76 

DATE 

OUT 

12-2-75 
12-3-75 

12-4-75 

12-5-75 

12-8-75 

12-15-75 

12-22-75 

12-29-75 

1 - 76 - 76 
2-23-76 

4-23-76 

- 

In 

1 

1 

1 
1 
3 

7 

7 

7 1 
2 8 
2 8 

60 

TOTAL 
T 

1 

2 
- 

3 

4 

7 

14 

2 1 
I 

28 

56 
84 

144 

DAYS 
DECAY 

AS 
ANALYZED , d/ ,q , - ,~ , . .  

1.51 +f 

n.15 + F  

DECAY 
FACTOR 

5 ."'J + K  

BL4NK 
I 

I 

- 

CORRECTED 
CONC 

I 

1 .?I +r 

1.11~ +r 

1.1" +' 

B , * * *  

1 -51 . ~ 3  -3 1 .q5 
?.I7 +r 
1.35 +6 

4.38 -4 6.24 - 3 1  -3 3.38 
7 

- 

- 

- 

- -- 

?.?7 -A 13-57 -5 

;(%) 

1.03 -3 

3 .  - 4  1 .  -a 
. - A  7 -5 
--- 

1.1" -3 

2 8 ,  

l.An -3 

1.71 -3 

3.2" 
?.fin - A  

CBn 
A0 1 

3.nn -a 

5-06 - 

- c 2 . 1 5  -5 1.?5 -7 

1.p~ -5l.f-3 

7.63 -4 

5.03 -a  



. . 
LEACH TEST RESULTS 

, . , '  
x Page o f  - . . 

LEACH TEST IDENTIFICATION NUMBER 2-6 

LABORATORY WHERE TESTS PERFORMED 

ANALYST 

DATE RESULTS REPORTS 

Pan C. Experimental Data 
Constituent Analyred, A C ~ S  i urn- 1 34 
Initial Amount in Sample A, 1,2912 C i  

" Concentrallon In leachate, show units. . . . . - . . - - , a,-ul~~Lladconcan:;a:;on x V, xfactor rocc:.:e:::ssa!re:::i:c. 2 ~ 4 , .  

TOTAL 
T 

1 

2 

3 

4 

7 

14 

3 1 

7 8 

'n 

1 

1 

1 

1 

3 

TIME A N D  DATE 

IN 

12-1-75 

12-2-75 

12-3-75 

12-4-75 

12-5-75 

DAYS 
DECAY 

5 1 

59 

5 8 

57 

5 4 

47 

40 

3 3 

OUT 

12-2-75 

12-3-75 

12-4-85 

12-5-75 

12-8-75 

1 2-8-75 
- - 

12-22-75 

- - 
- - 

DECAY 
FACTOR 

0.966 

0.961 

0.961 

0.962 

0.964 

0.969 

0.973 

0.978 

- 
4.10 -4 

12-15-75 7 

- - 
- - 

- 

- 

- - 
12-29-75 

- 

AS 
ANALY2ED 

( d/m/ml.* 

1.30 +6 

7.81 +5 

4.75 +5 

5.n6 +5 

8.46 +5 

1.18 +6 

'9.87 +5 

7.85 +5 

2.38 -4 

4.06 -4  

7 

7 

2 
fin Id4  

BLANK 

( d/m/ml 

4.7 +3 

Ca, 

79 

19 

C"" 
A0 I 

20(%) 
CORRECTED 

CONC. 
I I 

0.947 

0.987 

a , * * *  

3.03 -4 

1.83 -4 

1.11 -4 

1.18 -4 

1.98 -4 

2.74 -4 

2.28 -4 

1.81 -4 

1.00 +O 

1.78 +6 



LEACH TEST RESULTS Page o f  - . 

ACH TEST IDENTIFICATION NUMBER 2-6 

iBORATORY WHERE TESTS PERFORMED 

JALYST 

4TE RESULTS REPORTS 

n C. Experimental Datn 
Constituent Analyred, A 

An timony-125, 

Initial Amount in Sample A. 3.7432 x 1 0 '  C i  

Concenlral~on in laachate, show unit& , % .  ' .  
"r,=correc~edconcantra~ion~ V, x laclo! to convert lo same units as A,. 

TOTAL 
T 

1 

2 

In 

1 

1 

1 

1 

3 

TIME AND DATE 

IN 

12-1-75 

12-2-75 

12-3-75 

12-4-75 

2-5-75 

OUT 

12-2-75 

12-3-75 

12-4-85 

12-5-75 

12-8-75 

1 2-8-75 
- - 

2-22-75 

DAYS 
DECAY 

59 

6 2 

3 

4 

7 

14 

3 1 

2 8 

5 6 

AS 
ANALnED 

( d/m/ml-- 

2.14 +4 

1.53 +4 

. .. . 
DECAY 
FACTOR 

0.970 

-- 
0.968 
--- 

12-15-75 7 

6 1 

60 

5 7 

52 

4 5 

39 

11 
12-29-75 

( d/rn/rnl 

<1 +2 

7 

7 
. . 

0.969 

0.970 

0.971 

0.974 

0.977 

0.980 

0.994 

CORRECTED 
CONC. 

1 

1.06 +4 

8.49 +3 

1.82 +4 

2.56 +4 

1.42 +4 

1.29 +4 

2.69 +4 

- - 

CB, CB" 
AD I 

a,.**  

4.97 -6 

3.56 -6 

- --- 

%D(k) 

2.46  -6 

1.97 -6 

4.22 -6 

5.92 . - 6  

3.27 -6 

2.96 -6 

6.10 -6 



LEACH TEST RESULTS' ' 
a P a g e  of - 

LEACH TEST IDENTIFICATION NUMBER 
2-6 

LABORATORY WHERE TESTS PERFORMED 

ANALYST 

DATE RESULTS REPORTS 

Part C. Experimentel Data 
Constituent Analyzed, A Plutonium-230 + 24n 
Initial Amount in Sample A, 4.6918 x In-3 ri 

*' Concenlration in leachate, show units. 
**gb,'corrected concentration x VL xfactor toconvert tosame units as A,. 

TIME AND 

IN 

12-1-75 

12-2-75 
- - -  

12-3-75 

12-4-75 

12-5-75 

,12-8-75 

17-15-75 

- - 5 
17-99-75 

1-26-76 

2-23-76 

DATE 

OUT 

12-2-75 

12-3-75 

12-4-75 

12-5-75 

12-8-75 

12-15-75 

12-22-75 

12-29-75 

1 - 76 - 76 
2-23-76 

4-23-76 

tn 

I t  

1 1  

1 I 

1 I 

3 6 
7 16 

7 14 
7 14 

28 tX5 
2 8 5 6  

a/4a I 
'IJiNK 

d/rn/rnll 

, , ~ 3  -+  

60 rro 

TOTAL 
T 

1 

2 

3 

4 

7 

14 

2 1 

28 

5 6 
84 

144 

DAYS 
DECAY 

CORRECTED 
co c qy 2 8 ,  

5.n? -7 

3 3  -51 

Cen 
Aa 1 
1 . 8  - A  

1.66 -5 

6.64 -7 

DECAY 
a;** 

3.54 -3 

1.42 -4 

AS 
ANALYZED 

I d/rn/rnl,.- 

2.26 +3 

6.27 +? 

5.95 +? 

4.78 +? 

1.08 +3 

1.39 +3 

7.R4 +' 
6 . M  +' 

6.45 +? 
3.82 +? 

5.09 -7 

1.55 -7 

1.66 -4 

1.88 -4 

2.40 -4 

3 . M  -4 

3.44 -4 

3.75 -4 

3.n7 -3 

3.29 -3 

4.80 -5 

1.46 -5 

2 4 -$ 

2 3 - s 
S Z  

7 . 5  -/. 
6.4 -1. 

4.4 - A  

1.14 -7  

1.08 -7  

?.43 -7 

3.11 -7 

1.77 -7 

1.4F -7 

- S ~ . / o - g  

4 44-9 
2.52-8 

2 

1 . i  - 
6 5 - 7  

i . n 7  -5 '7.77 -7 

1.01 -5 

7.64 -6 

4.18 -6 

2 .36 -6 

11.96 -6 

-- 4.88 -5 

2.90 -7 

9.85 -7 

1.13 -6 

1.44 -6 

1 . 6 ?  -6 

1.76 -6 

1.63 -5 

1.64 -5 

5 4 1 8 6 7 1 . f 1 5  -5 
3.@7-(i 8.60 -8 



LEACH TEST RESULTS P a g e  of - . 

A C H  TEST IDENTIFICATION NUMBER 2-6 

iBORATORY WHERE TESTS PERFORMED 

4TE RESULTS REPORTS 

~rt C. Experimental Data 
Constituent Analyzed, A Curi urn-242 , 
Initial Amount in Sample A, 1.224 x 10-L C i  

concentration in Leechate, s)ow ui~its. ' ' 
* ' C ~ X C ~ ~ ~ C ! ? C !  C C ? ~ C S C ! ~ E ! ~ C C  x '1, , Y ! ~ c ! ? . ~ ! z  C G R ~ ~ C C  ;G 2 z G G  ~ ~ i i ;   ti^ An. 



* ' d  , s .. LEACH TEST RESULTS 

.EACH TEST IDENTIFICATION NUMBER 2-6 

ABORATORY WHERE TESTS PERFORMED 

)ATE RESULTS REPORTS 

'an C. Experimental Data 
Constituent Analyzed, A Curi urn-244 
Initial Amount in Sample A,, 0.030863 C i  

" Concentration in leachate, show units. 
**8,=corrected concentration x VL x factor to conven to same units a s  A,. 

'n 

1 

1 

1 

1 

3 

7 

7 

7 

2 8 
2 8  

fill 

TIME AND 

IN 

12-1-75 
12-2-75 

12-3-75 

12 -4-75 

12-5-75 

12-8-75 

13-15-75 

- - 5 
12-79-75 
1-26-76 

- - 

TOTAL 
T 

1 

2 

3 

4 

7 

14 

2 1 

2 8 

56 
t841 

DATE 

OUT 

12-2-75 
12-3-75 

12-4-75 

12-5-75 

12-8-75 

12-15-75 

12-22-75 

12-29-75 

1 - 36 - 76 
2-23-76 

- 

AS 
A N A L E E D  , d/m/rnli.* 

1 .fv +2 
1 . 5 1  +1 

149 

DAYS 
OECAY 

-- 

. . -  

DECAY 

- 

BLANK 

d/rn/nll 

<3 

6 .4  +n 1.44 -" l . n 7  - 4 2 . 7 8  - 8  9.11 -7 

7 .3  +1 

?o (3 
3.3'3 -7 

4.99 - 8  

- 
5.63 +I 

14.q1 +I 

2.?5 +1 

2.55 +1 

4.14 +I 

1 .55 +2 

3.6 +I 

-- 

CORRECTED 
CONC 

I I 

7- 

a l * . *  

2.30 -9 

3.41 -9 

Cat 

2.30 -8 

".64 -8 

1 - 2 7  -R 

0.07 -9 

. [  -3 

5 . 7 4  -O 

0.37 -" 
- 3.49 -? 

8.11 -9 

1 

Can 
Ao l 
7.er4 -7 

8.55 -7 

1.75 -7 

4.3q -8 

1.32 -8 

1.18 -9  

1.91 

1.7" -9 

4.15 

4 . T  -8 

4."l -9 

5.55 -9 

6.12 -8 1 
- 8 7 . 1 6  -9 

1.30 -6 

1.59 -6 

l.QO -5 

1.9p -6 

2 - 2 9  -6 

1.15 -7 3.42 -G - 
-911.13 -7 13,.66 -6 



LEACH TEST RESULTS Page - of - 

3 C H  TEST IDENTIFICATION NUMBER 2-6 

4BORATORY WHERE TESTS PERFORMED 

ATE RESULTS REPORTS 

~ r t  C. Experimental Da ta  
Constituent Analyzed. A 

Am-241 - 
Initial Amount in Sample A. L.414 x 10 c1 

' *  Concentration in leachate, show units. 
**a,.correc~edconcentrationl VL x h c h  t o c o n ~ ~ n t o  same units arAo. 

TOTAL 
T 

1 

2 

3 

4 

7 

14 
I 

? 1 

2 8 

5 6 

84 1 
144 

I n  

1 

1 

1 

1 

3 

TIME AND 

IN 

12-1 -75 

12-2-75 

12-3-75 

12-4-75 

12-5-75 

DATE 

OUT 

12-2-75 

12-3-75 

12-4-85 

12-5-75 

12-8-75 

12 -8 -75  

12-15-75 

12-22-75 

1-26-76 

2-23-76 

DAYS 
DECAY 

12-15-75 7 

DECAY 
FACTOR 

BLANK 

( d/m/ml 

I 
12-22-75 

12-29-75 
- - 

AS 
ANALYZED 
d/m/ml-* 

5.6 + I  

2.8 + I  

6.5 + I  

1.53 +2 

2.0 +'I 

3.1 +I 

1.4 + I  

2.2 +I 

1 .n9 +2 

5.9 +I 

6.0 +I 

CaI 

1.26 

1.89 

3.36 

6.80 

7.25 -8 

7.95 -8 

8.27 -8 

8.76 -8 

1.12 -7 

1.25 -7 

1.39 -7 

I 
7 

7 

38 

CBn 
Ao I 

- 8 5 . 1 0  -6 

- 8 7 . 6 5  -6 

- 8 1 . 3 6  -5 

- 8 2 . 7 5  -5 

2.93 -5 

3.21 -5 

3.34 -5 

3.54 -5 

4.53 -5 

5.07 - 5 -  

5.62 -5 

CORRECTED 
CONC 

1 1 

2-23-74 28 

a l * * *  

1.26 

6.31 

1.46 

3.45 

4.50 -9 

6.98 -9 

3.15 - 9  

4 . 9 6  -9 

2.46 -8 

1.33 -8 

1.35 -8  4-23-76 

+ocU 
- 8 2 . 2 5  -6 

- 9 1 . 1 3  -6 

- 8 2 . 6 1  -6 

- 8 6 . 1 7  -6 

2.68 -7 

1.78 -7 

8-05 -8 

1.27 -7 

1.57 -7 

8.50 -8 

4.02 -8 60 



LEACH TEST RESULTS 

LEACH TEST IDENTIFICATION NUMBER 2- 7 

LABORATORY WHERE TESTS PERFORMED Bat te l l  e - ~ o r t h ~ ~ e s t  

ANALYST 

DATE RESULTS REPORTED 

Part A. Descr ip t ion of Leach Spec imen 

Specrmen Identification Number 2-7 

Proportion of Waste Incorporated in Mix tu re  Irradiated LWF? fuel pellet Weight  % 

or Volume% 

(Based on init ial volumes) 

Type of Waste. Chemical and Radioisotopic Composition, and Specific Activity of the Waste 

Type and Composition of the Immobil ization Mater ia l  

Prepararion of Specimen 

Storage Conditions 

Appearance. - 
-- 



LEACH TEST RESULTS page-of - 

LEACH TEST IDENTIFICATION NUMBER 
2- 7 

LABORATORY WHERE TESTS PERFORMED e a t t e l l  e-Northwest 

ANALYST 

DATE RESULTS REPORTED 

Par t  B. Descr ip t ion o f  Leach Test Procedure 

Sample Preparation'- 

- -- 

Init ial  Weight of Sample, W L 3 1 3  am 
Volume of Sample, V -- 

Surface Area of Sample, S 1 n. '?l cmZ 
Method of Surface Area Determinat ion ae0metri  c approx imat i  on -- 

D ~ a g r a m  of Leach A p p a r a t u s : _  - -- - - - - pp -- -- 

Leachant - Deion ized Water - - 

~ e a c h a n t  Voiume, V, 500 ml - 
Sampling procedure d r a i n  leachan t  and r e f i  11 a f t e r  samnl i n n  

Analytical Techniques: 
p H  l r~st rument  Identif ication and Calibration- 

~ 

Constituent a, Analy t ica l  Procedure, Standard Deviation of Method -- 

Constituent a2, Analytical Procedure, Standard Deviation of Method- -- 

'If d~f ferent  f rom "Preparation of Specimen" in Part A.  



LEACH TEST IDENTIFICATION NUMBER 2-7 

LABORATORY WHERE TESTS PERFORMED 

DATE RESULTS REPORTS 

Part C. E x p a r i m e n ~ l  Data 
Constituent Analyzed, A Cesium-1 37  
Initial Amount in Sample A, O.7452 Ci 

" Concenrration in leachate, show units. 
* * a , ~ ~ r r ~ ~ t e d c o n c e n t r a t i o n x  V xfactor toconvert to same units asAo. 

L 

In 

1 

1 

1 

1 

3 

7 

7 

2 8 

- 2 8 
6 0 

TOTAL 
T 

1 

2 

3 

4 

7 

14 

21 

2 8 

56 
84 

144 

TIME AND 

IN 

12-1-75 

12-2-75 

12-3-75 

12-4-75 

12-5-75 

12-8-75 

12-15-75 

- - 5 
- - 

1 - 2 6 ~ 7 6  

- 2-23-76 

DATE 

OUT 

12-2-75 

12-3-75 

12-4-75 

12-5-75 

12-8-75 

12-1  5-75 

12-22-75 

12-29-75 
- - 

2-23-76 

.4-23-76 

DAYS DECAY 

6.26 +5 -- 
1.11 +F 

AS 

d m  

2.44 +6 

0.01 +5 

7.?6 +5 

4.54 + i  

7 .00 +5 

1.80 +F 

B U N K  

4 0  

,+ - +  

/ . ' j -4  

2 -4 -Q 

1 4 - 9  
7.0 -5 

s . 2  - < 

3.04 -3 

3.33 -3 

1.72 -3 

1 - 0 7  -3 
-- 

1.27 -5 

' . I 2  -5 

2 .7-< 2 0 1 - I  1 . 4 1  -4  

1 .3n  +F; 1.4-5 l , o + - 5  - A  6.37 -6 3.26 -3 

CORRECTED 
CONC 

( a/T I 

I 

pp 

2 - 3 1  -$ 
2.64 -4 

9.94 +5 

2.5" -1 4 . g - 5  

a,"' 

5.50  -4 

1 . 4  - 4  

, 1 . 7 7  I - 4  

11.q7 - A  

3 5 7 - 5  

- 1-)-J 

l . n 5  -4  

5 . m  -5 

3.57 -5 I d . 0 0  -< 

3.77 

8.50 -5 

1 .Zc) - 

8 . ~ d - - ~ 2 . 2 4  

8.71 -a  

9.73 -4 

1.15 -3  

L , o f -  5 

1.17 -3' 

1.31 - 3  

1 1.55 -3 

1.58 -3  

2 8 ,  

- 4 5 . 5 0  - a  

6 . Q A  -4 

4.?c -" 3.67 -5 

- 
- 4  

2 - 1 2  -3 

I 

Can 
l 

7.38 -4  

9.31 -4  

4.75 - 6 2 . 4 8  -3  



LEACH TEST RESULTS P a g e  of - + 

EACH TEST IDENTIFICATION NUMBER 7-7 

ABORATORY WHERE TESTS PERFORMED 

iNALYST 

)ATE RESULTS REPORTS 

art C.  Experimental Data 
Constituent Analyzed, A Cesi urn-1 34 
Initial Amount in Sample A, 1.0377 Ci 

*' Concenctat~on in leachatelshow rrqitk. . . 
* ~ * ~ ~ ~ ~ r r e ~ ~ e d c o n c e n t r a t i o n x  W' xfactor toconven In w m n  ~ ~ n i t r  as A,, 

L 

In 

1 
1 

TIME AND 

IN 

12-1 -75 

12-2-75 

TOTAL 
T 

1 

2 

DATE 

OUT 

12-2-75 

12-3-75 - 

DECAY 
FACTOR 

0.966 

'3.961 ---- 

DAYS 
DECAY 

5 1 
59 

n.a61 

0.962 

0 . ~ 6 4  

0.969 

0.973 

0.078 

0.993 

0.947 

n. 987 

58 

5 7 

54 

47 

4 0 

33 

1 1  1 
7 9 

19 

12-3-75 

12-4-75 

12-5-75 

12-8-75  

12-15-75 

12-22-75 
- - 

1-26-76 
- - 

6.44 +5 

3.80 +5 

6.5n +5 

1 . 6  +6 

4.44 +5 

9.85 +5 

1 . 3  +6 

7.25 +5 

1 . 0 7 + 6  

- 

AS 
ANALYZED 

( d/m/ml** 

2.Q3 +6 

5.43 +5 

12-4-85 

12-5-75 

12-8-75 

xa, Cen 
l 

- 

'IANK 

d/m/ml 

6.4 +3 

1 
1 

3 

3 
4 

7 

CORRECTED 
CONC 

I 1 

14 

? 1 
3 8 

5 6 

84 

1 4 4  

12-15-75 

12-32-75 

12-29-75 
- - 

2-23-76 
- - 

1.51 -4  

8.Qn - 5 

1.52 - 4  

3.72 -4 

1.14 -4 

2 . m  -4 

2.34 - 4  

1.72 -4  

2 . 1 4 - 4  

a , * * *  

4.73 -4 

1.27 -4 

7 
7 

7 

7 8 

2.8 
60 



LEACH TEST IDENTIFICATION NUMBER 2- 7 

LABORATORY WHERE TESTS PERFORMED 

ANALYST 

OATE RESULTS REPORTS 

Pan C. Experimental Data 
Constituent Analyzed, A Plutonium-239 + 240 
Initial Amount in Sample A, 3.7344 x 10-s Ci 

" Concentration in leachate, show units. ... a,xo::ected to~czzrrstionx V, xfactortr: r:r'.vsr!!ossme nnirs a s  .A- U. 

12-2-75 

12-3-75 

12-4-75 

12-5-75 

12-8-75 

17-15-75 , 

- - 5 
13-79-75 
'1 -26-76 

- 2-23-76 

TOTAL 
T 

1 

I n  

1 

TIME AND DATE. 

IN 

12-1-75 
12-3-75 

12-4-75 

12-5-75 

12-8-75 

12-1 5-75 

12-22-75 

12-29-75 

1 - 36 - 76 
2-23-76 

- 4-23-76 

OUT 

12-2-75 

D A Y S  
DECAY 

1 
1 

1 
3 

7 
7 

7 

2 8 
28 

6 0 

CORRECTED 
CONC. 

I 

- .  

D E C A Y  
F A C T O R  

2 

3 

4 

7 

14 

2 1 

2 8 

5 6 
84 

11 44 

a , * * *  

2 , %  -7 

I 

As ! .ANALYZED 'IANK 
( d/m/mll.- f d/,,,/,,,l) 

0.15 + ? I  <2. 
5.V +? 

7.63 +3 

1.7 +3 

4.T3 +? 

'3.05 +' 
1 .  +? 

6.ln +2 

' 6  81 t3 

--F 

Ca1 

2-44 -5, 2 . M  -7 

- 
I 

Can 
A. I 
5.50 -5 

- 

1.32 -7 

?.go -O  

6."4 -Q 

1.73 -7 

1.44 -5 

1.n~ -5 

8-29 -6 

2.41 -4 

2.71 -4 

3.36 -4 

3.Qn -4 

8.8'7 -5 

1.12 -4 

I.? -4 

1.76 -4 

3.28 -7 

4.18 -7 

4.87 -7 

2.41 -7 14.08 60.')" -7 

2 

6.20 -6,6.5Q -7 

1.01 -6 

1.2" -6 

1.46' -6 

11.171 1.90 -6 
" . ? A  -7 

? . A ?  -7 

3.44 -6 

1.n3 -6 



LEACH TEST RESULTS 

3 C H  TEST IDENTIFICATION NUMBER 2- 7 

4BORATORY WHERE TESTS PERFORMED 

NALYST 

ATE RESULTS REPORTS 

In C. Experimentel Data 
Constituent Analyzed, A Curi urn-242 

Initial Amount in Sample A, ,9.743 x ln-> Ci 

. . -  
TIME AND DATE D A Y S  I D E C A Y  AS TOTAL 

CORRECTED 1 
'n T 

ANALYZED 'IANK CONC. a ~ " '  
IN OUT D E C A Y  1 1 F A C T O k  , d / r / r l l . .  1 ci/m/mil 1 1 ,  i I 

'1 i 

I .* ' Concentretion in Ibachata, $how u;i?s. ' 
~"m, -c ;u~rus iu~ ic~nc~nt rar ionx  ii, xiactor toconven to same units as A,. 



; . I .I 

I - .L 

LEACH TEST RESULTS ' ' 

LEACH TEST IDENTIFICATION NUMBER 2- 7 

LABORATORY WHERE TESTS PERFORMED 

ANALYST 

DATE RESULTS REPORTS 

Part C. Experimental Data 
Constituent Analyred, A Curi urn-244 
Initial Amount  i n  Sample A, 0.0?4505 C i  

. .. . 1 
I 

TIME AND DATE. 
TOTAL . DAYS DECAY AS CORRECTED 

ANALYZED BLANK CONC. a , * * *  CBI &' 
In 

IN 0 UT 
T ( d/rn/ml,-n ( d/m/mlJ 

( / A0 I 

' *  Concenlretion In leachate, show units. 
"':,-cc::ec:e:! cz~\ce"!ration x V, xfactortncnnvenlo same units as A, 



LEACH TEST RESULTS Page - of - 

,EACH TEST IDENTlFlCATlON NUMBER 2- 7 

ABORATORY WHERE TESTS PERFORMED 

4NALYST 

DATE RESULTS REPORTS 

'art C. Experimental Data 
Constituent Analyzed, A Antimony-1 25 
Ini t ia l  Amount  i n  Sample A, 2.979 x C i  

* '  Concentration in leachate, show units. , 
"*al=correc~ed concentraticrn x .  V ' r.fa&tor toco~verttosarne units as  A,, 

L 

I 
A a ,  

TOTAL 
T 

1 

tn 

1 

1 

1 

1 

3 

12-8-75 

12-15-75 

12-22-75 
- - 

-- 

TIME A N D  

IN 

12-1-75 

12-2-75 

12-3-75 

12-4-75 

12-5-75 

I 

DATE 

OUT 

12-2-75 

12-3-75 

12-4-85 

12-5-75 

12-8-75 

I 

DAYS 
DECAY 

5 

1 

12-15-75 7 14 52 n . 0 7 ~  b . 5 3  +d . 1 1 1  
7 

i 
12-27-75 I ? 1 45 " . 1 7 1 1 " . 7  + l i  1 

2 1 62 

I 

12-29-75 
- - 

I 

zal 

4 . ~ 2  - 6  

3 

7.79 -6  

2.15 -6 

1.77 -6 

A . l P  -6 

CORRECTED 
coNc 

( I 

DECAY AS 1 A N A L m D  i / ( d/m/ml*. I ( d/m/ml 

q.068 

€ 

n. 97n 

6 1 

7 

I 

-- 

I 

m 7 n  2.12 +fi 

1 . 2 0  +A 

0.24 +3 - 

7.64 +3 

7 8 i 39 Q.W 11.x +4 1 I ? . Q ~  -F 
I 

- 

<i +? 

I 
1.073 1 1 . ~ "  +4 1 

4 I 60 

7 5 9 

3.23 -F 78 5 6 11 
I +-- 

I - 
I 

I 

3.0~4 11.64 + n  



). , . . .. - ., I LEACH TEST RESULTS . . 

,EACH TEST IDENTIFICATION NUMBER 2- 7 

ABORATORY WHERE TESTS PERFORMED 

ANALYST - ,  

DATE RESULTS REPORTS 

'art C. Experimental Data 
S t r o n t i u m  Constituent Analyzed, A -90 + Y t t r i um-30  

Initial Amount in Sample A, 1.1447 Ci 

" Concentralion in leachate, showunits. 
* * ' ~ ~ , = c o r r e c ~ e d  concentration x V xtactorto conventosame units as A,. 

L 

TIME AND 

IN 

12-1 -75 
12-2-75 

12-3-75 

12-4-75 

12-5-75 

12-8-75 

13-15-75 

- - 5 
- - 

11 -26-76 

2-23-76 

In 

1 

1 

1 

1 

3 

7 

7 

7 
2 8 
28 

160 

DATE 

0 UT 

12-2-75 
12-3-75 

12-4-75 

12-5-75 

12-8-75 

12-15-75 

12-22-75 

12-29-75 
- - 

2-23-76 

24-23-76 

TOTAL 
T 

1 

2 

3 

4 

7 

14 

2 1 

2 8 

56 
F)4 

144 

DAYS 
DECAY 

OECAY 
FACTOR 

AS 
ANAL-ED 

1 .. 
3.9 +s 
1.1 +5 

1.1 +S 

1.7 ++5 

0.3 + A  

1.5 +5 

17.0 +4 

4 . 8  +5 

5.42 +5 

7.54 +5 

B U N K  

( m m l l  

. +3 

- 

?--I1 

CORRECTED 
CONC 

I 1 

1 . 5 :  

- 

a;** 

8.56 -5 

2 . 4 P  -5 

4 -5  

3.93 -5 

7 . n ~  -5 

3.3R -5 

-5 -- 
1 . 1 7  -6 

1.22 -4 

1.70 -4 

3.31 

n .52  

xa, 
-58 .5G -5 

- 6 1 . 1 "  -4  

CBn 
Ao I 
7.43 -5 

Q.F@ -5 

9 .  -6 

1 . 4  -5 

. -6 

1 . 7  -6 

0.71 -7 

l . p o  -t 
1.68 -6 

l . l n  -6 

1.35 -3 

1.73 -4 

1 . 0 ~  -4  

2.6: -4 

2 . 7 ~  -a  

3.86 -4 

5 . m  -A 
6.78 -4 

1.18 -4 

1.52 -4 

i . 7 n  -& 

2 .2?  -4 

?.a3 -4  

3.37 -4 

~ , 4 4  -,4 

5.92 74 



LEACH TEST RESULTS P a g e  of - . 

.EACH TEST IDENTIFICATION NUMBER 2- 7 

ABORATORY WHERE TESTS PERFORMED 

)ATE RESULTS REPORTS 

'art C. Experimental Data 
Constituent Analyzed, A Europi  urn-1 54 
Initial Amount in Sample A, '1.r.153833 C I  

TIME AND DATE DAYS DECAY AS TOTAL ' 

CORRECTED 
'n ANALYZED CONC. e l m . .  

OUT T DECAY FACTOR ,d/rn/rnl,.. ( C ~ I  IN ' I 

C 
., , 

" Concentration In leachate.snow un'~ts. 
o * n . ; r n r r ~ ~ ~ a d r n n r a n t r n t i n n  r V r fartnr tn rnnuen tn came units as A -  



C ' .  
I - 4 * LEACH TEST RESULTS 

LEACH TEST IDENTIFICATION NUMBER 2- 7 

LABORATORY WHERE TESTS PERFORMED 

ANALYST 

DATE RESULTS REPORTS 

Part C.  Experimental Data 
Constituent Analyzed, A C e r i  urn- 144 
Initial Amount in Sample A, 0.0874 C i  

" Concentration in leachate, show units. 
***a!=correctedconcentrationx V x factor toconven tosame units as A,. 

L 

tn 

1 

1 

1 

1 
3 

TlME A N D  DATE 
TOTAL , 

T 

1 

2 - ~ ~ ~ - ~ ~  
3 

4 

7 

14 

2 1 
78 

56 

- -  - 

IN 

12-1 -75  

12-2-75 

12-3-75 

12-4-75 

DECAY 
FACTOR 

0.k96 

0.091 

'7.893 

0.895 

0.896 

0.909 

0.921 

Q.932 

0.981 

- 

DAYS 
DECAY 

5 9 

6 2 

6 1 

60 

5 9 

5 2 

4 5 

39 

11 

- 

OUT 

12-2-75 

12-3-75 

12-4-85 

12-5-75 

1 2-8-75 
- - 

12-22-75 
- - 

AS 
ANALY2ED 

I d/m/ml-* 

4.57 + 3  

2.67 +3  

1 +3 

4.68 +3 

5.22 +3 

4.97 + 3  

<1.23 +3 

1.14 + A  

l . l n  +d 

12-15-75 
- - 

12-29-75 

7 
7 

7 

7 8 

- 

BLANK 

1 d/m/ml 

- - - 

CORRECTED 
CONC. 

I 

- - 

a,* ' '  

1.15 -6 

0.75 -7 

2.27 -6 

1.18 -6 

1.31 -6 

1 .23 -6 

<3.nl -7 

2.75 -6 

2.53 -6 

- - 

Eel, ?(,($) 
7 

C"" 
I 

-- 1 



LEACH TEST RESULTS 

LCH TEST IDENTIFICATION NUMBER 2- 7 

IORATORY WHERE TESTS PERFORMED 

TE RESULTS REPORTS 

t C. Experimental Data 
Constituent Analyzed, A Ru then i um-1 06 
Initial Amount in Sample A, 0.6504 C i  

Concentret~on in leachate, show units. 
'r,=corrected concentrationx, V xfacuor30 co.%ven to same units as  A,. 

* ' - .  . , 

TIME AND 

IN 

!-1-75 

!-2-75 

!-3-75 

!-4-75 

!-5-75 

tn 

1 
1 
1 

I 
3 

DATE 

OUT 

12-2-75 

12-3-75 

12-4-85 

'12-5-75 

12-8-75 

2-8-75 
'-15-75 
! -22-75 
'-79-75 

TOTAL 
T 

I 
2 

3 

4 

7 

DECAY 
FACTOR 

0.920 

0.916 

0.917 

0.418 

0.920 

DAYS 
OECAY 

5 9 

62 

6 1' 

60 

59 

14 

2 1 
28 

5 6 
I 

12-15-75 

12-73-75 

12-29-75 
- - 

0.928 

0.939 

0.947 

0.?85 

5 2 

45 

3 9 

11 

7 
7 I 

7 
38 

1 

AS 
ANALYZED 

( d/m/mls* 

2.21 +4 

1.06 +4 

9.69 +3 

6.74 +3 

6.51 +3 

5.89 + 3  

2.46 +3 

4 . 1  + 3  

2.58 +3 

1.43 -6 

5.90 -7 

9.54 -7 

5.90 -7 

'IANK 

1 d/m/ml 

CORRECTED 
CONC. 

1 
a l 4 * *  

5.41 -6 

4.0g -6 

2.38 -6 

1.05 -6 

1.5Q -6 

I 

a  

I 
I 
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