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Hanford Company WHC-SD-WM-DP-076, REV. 0 Internal 

Memo 
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From: Program Support  9457804 
Phone: 373-1604 T6-06 
Date: November 16, 1994 
Subject: 45-DAY DELIVERABLE FOR TANK 241-BX-105 AUGER SAMPLES; RISERS 2 & 6 

TO: D. R. Bratzel R2-18 

cc: H. Babad . S7-3 1 

J. L. Deichman H4-19 
N .  W .  Kirch R2-11 

C. Defigh-Price X3-71 

R .  D.  Schrieber R2-12 
JGK File/LB 

References: (1) WHC-SD-WM-TP-239, Rev. 0 ,  "Tank 241-BX-105, Tank 
Characterization Plan,'' dated August 11, 1994, 
Westinghouse Hanford Company, Rich1 and, WA 99352 

This i s  the  f ina l  report for the f i sca l  year 1995 BX-105 auger sample 
characterization e f fo r t .  Included are copies of the d i f fe ren t ia l  scanning 
calorimetry (DSC) and thermogravimetric analysis.(TGA) scans as requested in 
Reference 1. 
documentation, chain of custody forms, the ho t  ce l l  work plan, extruded 
segment [auger] description sheets,  and to ta l  alpha data.  

Also included i s  a copy of any immediate not i f ica t ion  

BX-105 Anal vt ical  Summarv 

Two auger samples from single-shell tank 241-BX-105 (BX-105) were extruded, 
broken down, and analyzed for DSC, TGA, and to t a l  alpha as prescribed i n  
Reference 1 except where noted below. Analytical r e su l t s  were tracked and 
reported using the 1 aboratory information management system known as 
LabCore. In t h i s  system, each sample i s  assigned a unique sample number. 

The TGA percent moisture results are below the safety c r i t e r i a  l imi t  of 17% 
in samples from r i s e r s  2 and 6.  Verbal and writ ten not i f icat ions were made 
as prescribed in Reference 1. 
any of the samples. Total alpha resu l t s  are from 69 t o  423 times below the 
action l imi t  of  41 uCi/g. In some cases, the tank characterization plan 
(TCP) accuracy and precision c r i t e r i a  are n o t  met. I f  a re-run was n o t  
performed when a TCP qual i ty  control l imi t  was n o t  met, reasons for n o t  
performing the re-run are  provided. 

There are no  DSC exotherms associated with 

Hanford Operations and Engineering Contractor for the US Depanment of Energy 
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SamDle ReceiDt and Extrusion 

BX-105 Riser 2 

The 20 inch auger  sample 94-AUG-008 was removed from riser 2 o f  t a n k  BX-105 
on 9/30/94 a t  1230 hours.  
10/3/94 a t  1045 hours  and rece ived  a t  the  l a b o r a t o r y  on 10/3 /94  a t  1140 
hours .  Loading and e x t r u s i o n  of  the sample i n  the  h o t  cell  t o o k  p l a c e  on 
10/6/94. 

A t o t a l  o f  60.00 g o f  sample was c o l l e c t e d .  Sample m a t e r i a l  was p r e s e n t  on 
a l l  f lutes  o f  the  auger ,  ranging i n  c o l o r  from medium brown on f lu tes  1 
through 7 ,  a mixture of  brown and of f -whi te  m a t e r i a l  on f l u t e s  7 through 9, 
and gray  and white m a t e r i a l  on f lutes  9 through 19. There was very  l i t t l e .  
m a t e r i a l  on f lutes  1 through 7. A 20 inch auger has 19 f lutes .  The f lu tes  
a r e  numbered such t h a t  f l u t e  1 begins  a t  t he  auger  s h a f t  and f l u t e  19 ends 
a t  the  t i p  o f  the  auger  b i t .  The spaces  between the f lutes  were n o t  f i l l e d ,  
r a t h e r  the  sample adhered t o  the  f lutes  and auger  shaft . .  
d r a i n a b l e  1 i q u i d  was present, some creamy, grey ,  mud-li ke m a t e r i a l  f e l l  on to  
the  auger  t r a y  dur ing  e x t r u s i o n  and some remained on the  t i p  o f  the auger.  
No l i n e r  l i q u i d  was p r e s e n t ,  but  a p o r t i o n  o f  t he  l i n e r  was coa ted  w i t h  what 
appeared t o  be t h e  same m a t e r i a l  t h a t  fe l l  onto  the e x t r u s i o n  t r a y .  
v i s i b l e  m o i s t u r e  c o n t e n t  o f  th i s  auger  sample was v a r i a b l e .  The t r a y  
m a t e r i a l  was runny while o t h e r  m a t e r i a l  appeared d r y  and would f l a k e  o f f  the  
auger  when being subsampled. 

The sample was shipped t o  the  222-S Laboratory on 

No problems were noted i n  e x t r u d i n g  the auger  sample. 

Although no 

The 

Subsamples o f  th i s  auger sample were taken a s  fo l lows .  
(139)  f o r  DSC/TGA a n a l y s i s  w i t h  a mass of  4.90 g was removed from f lu tes  15 
and 16 approximately f ive minutes a f t e r  e x t r u s i o n .  
g r a y i s h  t o  white i n  c o l o r  and appeared moist w i t h  a p a s t e - l i k e  c o n s i s t e n c y .  
Some f l a k i n g  occurred dur ing  removal. 'A second subsample (15.10 g) was 
c o l l e c t e d  f o r  DSC/TGA a n a l y s i s  from the  s o f t ,  brown, mud-like m a t e r i a l  on 
the  auger  t r a y .  Some m a t e r i a l  f o r  a r c h i v i n g  was removed from t h e  v i a l  
c o n t a i n i n g  t h i s  subsample. The v i a l  was l a t e r  broken d u r i n g  sample loadout  
from the  h o t c e l l .  
o f  the  break.was unknown, i t  was decided t h a t  the  remaining sample had been 
compromised f o r  i t s  intended purpose and i t  was d i s c a r d e d .  Two subsamples 
f o r  s a f e t y  s c r e e n i n g  were taken from the upper h a l f  ( f l u t e s  1-9) and lower 
h a l f  ( f l u t e s  9-19) of  the  auger .  

Sample S94T000139 

This subsample was 

Because the  amount o f  time between breakage and d iscovery  

The subsamples taken  o r i g i n a l l y  and descr ibed  above are n o t  n e c e s s a r i l y  the 
samples used f o r  a n a l y s i s .  For ALARA reasons ,  s m a l l e r  a l i q u o t s  a r e  u s u a l l y  
loaded o u t  o f  the h o t  ce l l .  See Table  1 f o r  a d d i t i o n a l  subsampling 
informat ion .  Columns 3 and 4 o f  Table  1 r e s p e c t i v e l y  g i v e  the v i a l  or j a r  
number, i n  which the  subsample was o r i g i n a l l y  p laced ,  and the weight  o f  t h a t  
subsample. I f  a s m a l l e r  a l i q u o t  was subsequent ly  removed from the  o r i g i n a l  
j a r  or v i a l ,  the i d e n t i t y  o f  the  new container and the  a l i q u o t  weight  are 
recorded i n  columns 5 and 6. 
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BX-105 Riser 6 

The 20 inch'auger sample 94-AUG-009 was removed from riser 6 of tank BX-105 
on 10/5/94 a t  1100 hours. 
10/6/94 a t  1015 hours and received a t  the laboratory on 10/6/94 a t  1130 
hours. 
10/7/94. 

The sample was shipped t o  the 222-S Laboratory on 

Loading and extrusion of the sample i n  the hot ce l l  took place on 
No problems were noted i n  ex t ruding  the auger sample. 

A t o t a l  of 319.25 g of sample was collected, the majority of which was 
grayish-white, thick, pasty material on f l u t e s  11-15, although a l l  f l u t e s  of 
the auger contained some sample. Approximately 5 mL of l i n e r  l i q u i d  was 
present and was not retained. 
the auger t r ay  and was not retained. 
1-11 and 16-19 matches tha t  of material on f l u t e s  11-15 except t ha t  the 
material on fiutes 11-15 was crusty. 
drying i n  the  h o t  c e l l .  

The following subsamples were taken from this auger: Sample 146 (5.81 g )  
f o r  DSC/TGA analysis was removed from f l u t e s  11-15 approximately f ive  
minute.s a f t e r  extrusion. The two subsamples for the safety screening 
analysis were removed from the upper half ( f lu t e s  1-10) and lower half . 
( f l u t e s  11-19) of the auger. 
information. 

Also, a small amount of material f e l l  o n t o  
The description of material on f l u t e s  

T h i s  may have been due t o  sample 

See Table 1 for additional subsampling 

Analytical Results 

The safety screening analytical r e su l t s  are presented i n  Table 2.  The table  
includes the LabCore sample number, which may be cross-referenced w i t h  Table 
1. I t  also includes the upper or lower action limits as defined i n  the TCP. 
The limit selected fo r  immediate notification is  highlighted i n  greybar. A 
lower density greybar is used t o  indicate where action limits were exceeded. 
Column 2 of Table 2 indicates the sample preparation used, i f  any. 
shown, t o t a l  alpha analyses are marked w i t h  "F" indicating a fusion 
preparation was performed on the sample before analysis. 

As 

TGA (Moisture Content) 

Weight percent water by TGA was performed under a nitrogen atmosphere u s i n g  
procedure LA-560-112, Rev. A-1. 
not i f icat ion limit of 17% f o r  a l l  subsamples i n  r i s e r  2, and the upper half 
and lower half subsamples of r i s e r  6. Copies of the immediate not i f icat ions 
are reproduced i n  a following attachment. Sample 139, removed f o r  TGA 
analysis short ly  a f t e r  extrusion, has an average moisture content 3.9 
percentage points lower than sample 143, which was also taken from the lower 
half of the auger 30 t o  45 minutes l a t e r .  The TGA scan f o r  sample 139 was 
integrated t o  approximately 90" C y  while the 143 sample was integrated t o  
approximately 200" C y  therefore the percent moisture f o r  the 139 sample i s  
probably biased low re l a t ive  t o  sample 143. Nevertheless, there  does not 
appear t o  be an extreme.amount of sample drying d u r i n g  extrusion. Results 

Analytical r e su l t s  are below the 
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for  samples from r i s e r  6 also s u p p o r t  t h i s  conclusion. Sample 148 from the 
lower half of the auger contained an average of 15.48% water, and sample 146 
taken 5 minutes a f t e r  extrusion from the same location contained an average 
of 18.87% water. 

S tanda rd  recoveries are very good ranging from 97.4% t o  99.5%. 
duplicate precision acceptance c r i t e r i a  of 10% was achieved with samples 146 
and 148, b u t  was n o t  achieved with the remaining samples. 
re-run with some improvement in precision. 
second time. 
duplicate resu l t s  are below the notification l imit  and there was reason t o  
believe the d ispar i t ies  are most l ike ly  due t o  sample heterogeneity. 

The 

Sample 143 was 
The sample was n o t  re-run a 

The other samples were n o t  re-run because both  sample and 

DSC (Enerqetics Content) 

Analyses for  DSC were performed under a nitrogen atmosphere using procedure 
LA-514-113, Rev B-1. No exotherms are observed for  any of the samples r u n ,  
therefore no exotherms are calculated on a dry weight basis. 
DSC action l imi t  i s  associated with the calculated value, Table 2 does n o t  
show the action l imit  for  the DSC analyses. Samples 139 and 146 were r u n  up  
t o  450" C and n o t  500" C as mandated by the TCP because the samples appeared 
similar t o  those from t a n k  SY-103 t h a t  damaged the DSC sensor. No exotherms 
are expected beyond 450" C since the baseline was decreasing pr ior  t o  
reaching 450" C and none of the other samples from BX-105 displayed 
exotherms. 

Because the 

Total A l ~ h a  

Analyses for  to ta l  a l p h a  were performed on an alpha proportional counter 
according t o  procedure LA-508-101, Rev. D-2. Standard recoveries are very 
good, demonstrating t h a t  the instrument i s  in control and functioning 
properly. All spike recoveries are outside the 90-110% range however. No 
spike was performed on sample 150 since Reference 1 requires a spike once 
per matrix and samples 149 and 150 appear t o  be of the same matrix. Re-runs 
were performed on samples 142 and 144. The spike recovery improved for  142,  
b u t  worsened for  144. However, the  t o t a l  a l p h a  values are very similar 
between the two runs. The TCP l imit  of 330% for  re la t ive  percent difference 
(RPD)  on duplicate runs was n o t  met for  samples 144 and 150. No fur ther  re- 
runs were performed for  two reasons: 1) The chemist noted t h a t  the poor 
spike recoveries are due t o  a high amount of dissolved sol ids .  This could 
also e f fec t  the RPD on duplicate runs. 
the planchet, a re la t ively large amount of solids will attenuate the a l p h a  

When the fused sample i s  dried on 
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d e t e c t i o n  by s e l f - a b s o r p t i o n .  
s t i l l  69 times below the a c t i o n  limit. 

2)  The h i g h e s t  t o t a l  a lpha  result found was 

S i n c e r e l y  , 

Kevin E. Bell, 
BX-105 P r o j e c t  Coordina tor  

ke b 

Attachments 1. Summary Data Report  (3  pages)  
2. Immediate N o t i f i c a t i o n  Documentation (4  pages)  
3 .  Sampling and Custody Data (8 pages) 
4. Analyses  f o r  DSC, TGA, and Tota l  Alpha (86 pages)  
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Table 1. Subsampl ing and Sample Load-Out Information 

E '  

Riser 

2 

2 
2 

2 

2 

6 
6. 
6 P- 
6 

Subsampl e Original w t  (9) Transferred t o  
Location Vial o r  J a r  v i a l  o r  jar 

flutes 15, 16 vial  6171 4.90 no t ransfer  
t ray  material vial  6175 15.10 vial  6175' 

flutes 1-9 vial  6173 2.33 no t ransfer  

f lutes 9-19 j a r  6109 37.67 vial  6178 

archive j a r  6109 and vial  6168 

flutes 11-15 vial  6170 5.81 no t ransfer  
f l u t e s  11-19 j a r  6119 260.85 vial  6177 

f lutes  1-10 j a r  6124 52.59 vial 6176 

archive j a r  6119 and 50.60 vial 7019 

2 

vial 6175 

jar 61243 t11.21 

' Vial 6175 was broken while being loaded out of the hot c e l l .  ' However, 7.10 g of sample had been t ransferred in to  vial  
6109 before the breakage. 

Following removal of an aliquot f o r  analysis from vial  6109, 7.10 g of sample from vial  6175 was added and the material 
homogenized before being transferred in to  vial  6168. 

Load-out w t  (9) LabCore Sample # 

4.90 S94T000139 

7.0 S94T000140 

2.33 S94T000141/142 

5.78 S94T000143/144 
26.42 S94T000151 

5.81 S94T000146 

7.70 S94T000148/150 
5.82 S94T000147/149 

61.71 S94T000152 

Added t o  vial 7019 was 50.60 g from jar 6119 and 11.21 g from j a r  6124. 
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14-nov-1994 07:53:10 
A-0002-0 

Table 2. Analytical Sunnary Table for EX-105 Auger Samples. 
EX-105 

CORE NUMBER: 94-AUG-008 
SEGMENT #: 1 

SEGMENT PORTION: Inediate Sampling (to check moisture Loss) 

Sample# RIA#IAnalyte (unit 
S94T000139 [ 1% Water by TGA using Mettter 1% 
S94T000139 I IDSC Exotherm using Mettler IJoules/g 

SEGMENT PORTION: L Lower Half of Segment 

Sample# R I A# I Ana 1 yt e [Unit 
S94T000143 I 1% Water by TGA using Mett ler  1% 
S94T000143 I [DSC Exotherm using Mettler IJoules/g 
s94T000144 I F  IAlpha of Digested Solid luci/g 

SEGMENT PORTION: U Upper Half of Segment 

Sample# R I A# I Ana 1 yt e lunit 
S94T000141 I 1% Water by t6A tsihg Meftler 1% 
S94T000141 I IDSC Exotherm using Mettler I Joules/g 
S94T000142 I F  IAlpha of Digested Solid luci/g 

I Action Limits I 
Lowerl UpperIStandard/%l Prep Elk1 Result1 Duplicate1 Average) RPD/%I Spk Rec/%l Det LimitlCount Err/% ;@@@#! , n/el 99.501 n/al 9.861 11.531 ' 10.701 15.61 , n/al 0.010) n/a 
n/al n/al 100.91 n/a I 01 01 0.OoOl n/al n/al 0.OOol n/a 

lv ...,... A ..,,...., x>>..v 

I Action Limits I 
I Lowerl Upper(Standard/%l Prep Elk1 Result1 Duplicate1 Average1 RPD/%I Spk Rec/%l Det LimitICount Err/% 

I I .., ..,....,,., n/al y.., 100.21 n/a I 01 01 0.OoOl n/al n/a( 0.oOol n/a 
p@$@q$@jj &$:<<.&,\.:,A n/al 98.871 n/aJ 15.741 13.431 14,591 15,81 n/al o m o i  n/a 

I n/al&@k$%Qq d$:;Sk&,MY\ 97.901 <4.00e-031 3.37e-1 I 2.03e-1 I 2.70e-01 I 49.61 70.101 0.0071 9.0 

I Action Limits I 
UpperIStandard/%l Prep Blkl Result! Duplicate1 Average1 RPD/%I Spk Rec/%l Det LirnitlCount Err/% 
' n/al 98.231 n/al 13.761 7*241 IOi50l 62.11 n/a[ 0,OlOl nlB 

n/al n/a( ' 100.9) n/a I 01 01 0.ooOl n/al n/a( o.o00( n/a 
97.901 <4.00e-031 5.96e-1 I 5.83e-I I 5.89e-01 I 2.21 I 77.801 0.0071 6.8 I n/a lE-$$@gi 

&2&.$: .&. ..., :<+: 

n rn .s 
0 
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Table 2. Analyt ical Sumnary Table f o r  BX-105 Auger Samples. 
BX-105 

CORE NUMBER: 94-AUG-009 
SEGMENT #: 1 

SEGMENT PORTION: Immediate Sampling ( t o  check moisture loss) 

Sample# RIA#IAnalyte tun i t  I Lowerl UpperlStandard/%l Prep B l k l  Result l  Duplicatel Averagel RPD/%I Spk Rec/%l Det LimitlCount E r r / %  
S94T000146 I 1% Water by TGA using Met t ler  1% I .:.:.:.:.: ... >..........>...,.......... s% ... : n/al 99.501 n/al 18.971 18.771 18.871 1.061 n/al 0.Olol n/ a 
S94T000146 I lDSC Exotherm using Met t ler  IJoules/g n/a( n/al 100.91 n/a I 01 01 0.000l n/al n/al 0.000~ n/a 

I Action L imi ts  I 
I $gfyyg$&l .... ........ 

SEGMENT PORTION: L Lower Half of Segment 

Sample# RIA#IAnalyte IUni t 
S94T000148 I 1% Ueter by TGA using Met t ler  1% 
S94T000148 I IDSC Exotherm using Met t ler  I Joules/g 
S94T000150 I F  lAlpha o f  Digested So l i d  luc i /g  

SEGMENT PORTION: U Upper Half of Segment 

Sample# R I A# / Anal y te  tunit 
s94TU00147 I 1% Water by TGA using Met t ler  1% 
S94T000147 I IDSC Exotherm using Met t ler  I Joules/g 
S94T000149 I F  IAlpha of Digested So l i d  luc i /g  

I Action L imi ts  I 
I Lowerl UpperlStandard/%l Prep B lk l  Result l  Duplicatel Averagel RPD/%I Spk Rec/%l Det LimitlCount E r r / %  , $ypjj6$$, 
I~~~si:.;~+,~w+i n/a I 99D00 I n/al 16.181 14.781 15.481 9.041 n/el 0.010l n/a 

n/al F9,..: .. :.:.:.:A: n/al .......... 104.01 n/a I 01 01 0.oOol n/al n/al 0.000~ n/a 
I n / a I ~ ~ ~ ~ ~ ~ ~  96.331 <2.00e-031 1.32e-21 9.69e-31 1.10e-021 30.71 n/al 0.0041 34.6 

Action L imi ts  I 
............................... Lower( ~. UpperlStandard/%l Prep B l k l  Result l  Duplicate1 Averagel RPD/%I Spk Rec/%l Det LimitlCount E r r / %  
~pg,:;:g>.~ .:.:.:.:. n l a  I 97.40 I n/al 4.911 5.541 5.ZZ5l 12.11 n/a[ 0.Olol n/a 

n/al n/al 100.21 n/a I 01 01 0.oOol n/al n/al 0.000l n/a 
w:::%.x... :.:. ...: 96.331 <2.00e-031 1.15e-21 1.17e-21 1.20e-021 1.721 84.101 0.005l 42.4 

.*%TOfl@j 

n/a I $@@$$jq 

D m .s 
0 
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BX-105 IMMEDIATE NOTtFICATION 
DO CUM ENTATION 
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[32] From: Kevin E Bell at -WHC225 11/9/94 4:46PM (1918 bytes: 23 In) 
To: Cherri DeFigh-Price at -WHC79, David R Bratzel at -WHC268, Harry Babad at 

cc: Kevin E Bell, John G Kristofzski at -WHC168, Don B Hardy at -WHC28, 

Subject : SAFETY LIMIT EXCEEDED ON -€%LQ3 W-foS y h  ///9,&f 

-WHC142, B C (Brad) Carpenter at -WHC140, Ruth D Schreiber at -WHC163, 
John L Deichman at -WHC321, Nicholas W (Nick) Kirch at -WHC140 

Susan J Eberlein at -WHC163, Andrew D Rice at -WHC168 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Message Contents _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

As required by the BX-105 TCP (WHC-SD-WM-TP-239, Rev. 01, 
an immediate notification was made at 1130 hours on 11/9/94 
by D. Hardy, the 222-S on-duty Shift Manager, to S. Waltari, 
the East Tank Farms Shift Manager, regarding thermal 
gravimetric analysis (TGA) measurements indicating ~ 1 7 %  
water in auger samples from tank BX-105. Also as required, 
a phone call was made to S. Eberlein of the Characterization 
Program at 1338 hours on 11/9/94 relaying the information 
below. This cc:Mail is the required follow-up written 
notification of the initial, verbal notifications. 

1) Tank BX-105, Riser 2, Upper half of auger: %water by TGA 
yields 13.76% for sample and 7.24% for duplicate sample. 

2) Tank BX-105, Riser 6, Upper half of auger: %water by TGA 
yields 4.91% for sample and 5.54% for duplicate sample. 

3) Tank BX-105, Riser 6, Lower half of auger: %water by TGA 
yields 16.18% for sample and 14.78% for duplicate sample. 

Please address any questions’to K. Bell @ 373-1629. 

.,11 



[21] From: Kevin E Bell at -WHC225 11/10/94 1:06PM (2071 bytes: 27 In) 
To: Harry Babad at -WC142, David R Bratzel at -WHC268, Cherri DeFigh-Price at 
-WHC79, John L Deichman at -WHC321, Vernon W Hall at -WHC321, 
Thomas J (Tom) Kelley at -WHC396, Nicholas W (Nick) Kirch at -WHC140, 
John G Kristofzski at -WHC168, Andrew D Rice at -WHC168, Ruth D Schreiber at 
-WHC163 

cc: Kevin E Bell 
Subject: SAFETY LIMIT EXCEEDED ON BX-105 

WHC-SD-WM-DP-076, REV. 0 

As required by the BX-105 TCP (WHC-SD-WM-TP-239, Rev. 01, 
an immediate notification was made at 850 hours on 11/10/94 
by C. Clark, the 222-S on-duty Shift Manager, to the East 
Tank Farms Shift Manager, regarding thermal gravimetric 
analysis (TGA) measurements indicating ~ 1 7 %  water in an 
auger sample from tank BX-105. Also as required, a phone 
call was made to D. Bratzel of the Characterization Program 
at 1128 hours on 11/10/94 relaying the information below. 
This cc:Mail is the required follow-up written notification 
of the initial, verbal notifications. 

1) Tank BX-105, Riser 2, Immediate Sample to Check Moisture 
Loss: %water by TGA yields 9.86% for sample and 11.53% for 
duplicate sample. 

This sample was taken from flutes 15 and 16 approximately 5 
minutes after extrusion. There was no exotherm by DSC 
associated with this sample. The auger sample contained no 
drainable liquid and the sample was pasty rather than 
crystalline. 

Note that the subject of yesterday's immediate written 
notification for BX-105 was incorrectly titled for C-103. 

Please address any questions to K. Bell @ 373-1629. 

12 



[13] From: Kevin E Bell at -WHC225 11/14/94 7:16AM (2451 bytes: 33 In) 
To: Harry Babad at -WHC142, David R Bratzel at -WHC268, Cherri DeFigh-Price at 
-WHC79, John L Deichman at -WHC321, Vernon W Hall at -WHC321, 
Thomas J (Tom) Kelley at -WHC396, Nicholas W (Nick) Kirch at -WHC140, 
John G Kristofzski at -WHC168, Andrew D Rice at -WHC168, Ruth D Schreiber at 
-WHC163, B C (Brad) Carpenter at -WHC140 

cc: Kevin E Bell 
Subject: SAFETY LIMIT EXCEEDED ON BX-105 AND B-102 WHC-SD-WM-DP-076, REM 0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Message Contents _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

As required by the BX-105 TCP (WHC-SD-WM-TP-239, Rev. 0) 
and the B-102 TCP (WHC-SD-WM-TP-226, Rev. 01, an immediate 
notification was made at 1402 hours on 11/11/94 by C. 
Clark, the 222-S on-duty Shift Manager, to the East Tank 
Farms Shift Manager, regarding thermal gravimetric analysis 
(TGA) measurements indicating ~ 1 7 %  water in auger samples 
from tanks BX-105 and B-102. This cc:Mail is the required 
follow-up written notification of the initial, verbal 
notification. 

1) Tank BX-105, Riser 2, Lower half of auger: %water by TGA 
yields 15.74% for sample and 13.43% for duplicate. There 
was no exotherm by DSC associated with this sample. The 
auger sample contained no drainable liquid and the sample 
was pasty rather than crystalline. 

2) Tank B-102, Riser 1, Immediate sample to check moisture 
loss: %water by TGA yields 16.98% for sample. The duplicate 
result was not below the notification limit. This sample 
was taken approximately 5 minutes after extrusion. There is 
an exotherm of 168.4 J/g in the DSC associated with this 
sample. This exotherm has not yet been calculated on a dry 
weight basis. 

3) Tank B-102, Riser 1, Lower half of auger: %water by TGA 
yields 13.07% for sample and 15.15 for duplicate. The DSC 
for this sample has not been reported at the time of 
writing. 

Please address any questions to K. Bell @ 373-1629. 
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SAMPLING AND CUSTODY DATA 



CHAIN-OF-CUSTODY,.RECORD FOR AUGER SAMPLING 
11) Shipment Number 5.2 O?R (2) Sample Number 944Uh-O$ (3) Supervisor ,306 Qrlzr/tL 

(6) Conk SeridHu&r & ' \  I c 1029 . .. 

110) Fidd C m n t s  

CHAIN-OF-CUSTODY,.RECORD FOR AUGER SAMPLING 
(3) Supervisor ,306 Qrlzr/tL 

A I h 9 / 2 -  
(2) Sample Number 944Uh-O$ 5.2 O?R L. . 11) Shipment Number 

(32) Laboratory Comments 

Radiotion Survey Data: 

OMr Top Dose Rate 

Side Dose Rate 

Bottom Dose Rate 

Smearable Contamination d28 LL - (Alpha) (Alpha) 

RCT. 
(Signature) 

8) Shipment Description 

A. Work Paakkege Number j&+!- 00570- CU 
8. Cask Seal Number 3674 
C. Date and Tim Sample 

Removed from Tank 

0. Expected Liquid Content 

E. Expected Sdid Content 

F. Dose Rate Through Drill String 

G. Expected Snnple Length 201' 
[SJ INFORMATION (Include statement of l sbomto~  tests to be perfownod.) 

WHC-SD-WM-DP-076, REV. 0 



d. .. 

0)  Add Comments 

CHAIN-OF-CUSTODY RECORD FOR AUGER SAMPLING 

Q 

97 

Shipmsnt'Number 2 013W-O&V (2) Sample Number 

T8nk &&IDS 15) Riser (b (6) Cask Serial Numbsr 

liation Survey Data: 

(3) Supenrisor 

't . C -10 4 7. 
(31)LABORAT R 

(32) Laboratory comments 

MTOQ Do- Rate 

iide Dose Rate 

kttomhse Rate i 

itnearable Contaminedon , 

3) Shipment Description 

A. Work Package Number 

B. Cask Seal Number 

C. Date end Time Smple 

Removed from Tank 

D. Expected UquM Content 

E. Expected Sdid Content 

F. Dose Rate Through Drill Stdm 

J G. Erpscted Sample Length 

'-y .C 

WHC-SD-WM-DP-076, REV. 0 ! % J  
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Tank 241-BX-105 
Hot Cell Work Plan 

I .  Overview 

A.  Waste t a n k  241-BX-105 sampling will consist of 2 auger samples. 
Two 20 inch augers will be used t o  sample r i s e r s  2 and 6. 
an exception t o  the TCP referenced below. 

This i s  

B. T h i s  ho t  cel l  work plan (HCWP) i s  based upon Tank 241-BX-105 Tank 
Characterization Plan (WHC-SD-WM-TP-239 Rev. 0). 
occur between the HCWP and TCP, the TCP will take precedence, 
except where noted above. For specifics on QA/QC, r e fe r  t o  
section 4.0 of the TCP. 

If discrepancies 

C .  Auger samples will be loaded into 1-E2 ho t  cel l  in accordance with 
procedure LO-160-101, Core Segment Receipt and Preparation. 
auger sample will be 'prepared for  the 222-S Laboratory in 
accordance with procedure LO-160-103, Core Segment Extrusion 
Process and Sample Preparation and t h i s  work p l a n .  

The 

I I .  General Comments 

A. The cognizant sc ien t i s t  may deviate from t h i s  h o t  cel l  work p l a n  
should unforseen circumstances a r i se .  All deviations shall 1) be 
recorded in the laboratory notebook WHC-N-1028 and 2 )  relayed t o  
the project coordinator. 

B. According t o  the TCP, Hot Cell operations will separate drainable 
l iquid ( i f  any) from sample. 
crust  material ( i f  any). Hot Cell operations will separate 
remai ning sampl e into two equal subsampl es.  

Hot Cell operations will i so la te  dry 

111. Pre-job Preparation 

1. Hot cel l  technicians will ensure t h a t  v ia l s  are t a r e  
wei ghed . 

2.  Hot cel l  technicians will apply labels  with next available 
jar number. 
the labels on j a r s .  
t o  minimize decontamination e f for t s  when loaded o u t  of the 
hot  c e l l .  

Clear tape will be used t o  cover and protect 
Use appropriate outer covering on jars 

3 .  Hot Cell technicians will log a l l  appropriate information 
a b o u t  j a r s  into logbook WHC-N-754. Record the date,  j a r  
number, jar s ize ,  t a r e  weight, t a n k  number, and customer 
I.D. a f t e r  the j a r  contains the sample. 



WHC-SD-WM-DP476, REV. 0 
4. Hot Cell technicians will log all appropriate information on 

archive samples i n  logbook WHC-N-755. Record the date, jar 
number, jar size, tare weight, t a n k  number, and customer 
I.D. after the jar contains the sample. 

. 

5. 

6. 

Check out video equipment and ensure battery is  charged. 

Obtain new Super-VHS tape and label 241-BX-105. 

IV. Sample Preparation, Extrusion and Breakdown 

A.  Sample Preparation 

1. 

2. 

Contact Kevin Bell, Norton G. McDuffie (373-2653) and John Johnson 
before performing the next step. 

3.  Perform section C (Loadinq of Sampler into 1E-2) of 
procedure LO-160-101. 

Perform section A (Preparation of 1 E  Laboratory for Cask 
Disassembl Y) of procedure LO-160-101. 

Perform section B (Cask Receipt and Preparation of Sampler 
for Load-in into 1E-2 Hot Cell) of procedure LO-160-101. 

Note: 

4 

B .  Sample Extrusion 

1. Perform section I (Authorization and Preliminary Setup) of 
procedure LO-160-103. 

Position the auger liner so drainable l i q u i d  will not be lost 
during the removal o f  the auger. 

2. Remove the rubber stopper. 

3. 

NOTE : 

Using the auger extraction too l ,  remove auger sample and 
sleeve from the liner. 

4. Place the auger assembly on the auger s t and .  

5. Di sconnect auger extraction tool from auger assembly. 

NOTE : If video camera is  available. video the process of removing the 
sleeve. 

6. Remove sleeve from the auger sample. 
7 .  Video sample on the auger. F 

8. Subsample auger as follows: 



. .  
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a .  Inspect the top  portion of the auger sample for a hard 

dry layer. If present, separate the hard dry layer 
and retain as a subsample. 
appropriate size v ia l  or jar .  

Place - each subsample i n t o  an appropriate size jar or 

Place subsample i n  an 

b.  Separate remaining auger sample i n t o  equal subsampl es . 
. v i a l .  

Collect the. liner l i q u i d  into an appropriate size collect 
vessel or jar .  

Clean auger, auger s t a n d ,  and hot cell as required before 
processing the next sample. 

9 .  

10.  

on 

11. Prior t o  submit t ing samples t o  the laboratory for analyses, 
perform the fol 1 owing steps : 

a .  

b.  

Homogeni ze each subsampl e i ndi vi  dual l y  

If  any, f i l t e r  the aqueous sample thru a 0.45 micron 
f i 1 ter . Retain 1 i qui  d subsampl e for safety screening 
analyses. 

c. 

d .  

Remove aliquots o f  each sample according t o  the TCP. 

Have project coordinator generate 1 aboratory numbers 
and labels for a l l  samples t o  be submitted t o  the 
1 aboratory . 

Cognizant Sci enti s t  Date /e/[/& 

Project Coordinator Date / a k / y f  

c 



.-- 

I 

-- 

4-- 

Tank 241-BX-I05 28ym+= f 4.9 8 
Extruded Segment Description Sheet S0Qp++ = 74% 76' 

Sample %%?U6@@r Riser 2 ' Core A L-VCPD. Segment 
3 

Photo I Sarnpl er E f  f i ci ency 
I Ill 111 11111 llll111111111111111111111111111111111111111 Volume o f  Sampler 

.- 

.- 

Sol i d s  

Homogeneity A40 J W ~ ~ W W J  

Texture crum55 A maid. 

Penetrometer 44 

L i  ner Liquid 

Collection Jar 6/22 
Gross W t  . 
Tare Wt. __t_ 
Net W t .  AAPe 

No. Phases PA 

Drai nabl e L i  qui  d Density 

Total Weight dk  
Total Volume 

Density * 
Turbidity 

Comments : A h  NP 

Drai nabl e L i  qui d 

Collection Jar me 
Gross W t .  

tare W t .  
Net W t .  

No. Phases 

Cogni zant Sci enti st : 

Reviewed By: 

& A, /5>&/ 
/ I 

- 
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Tank 24 I -BX- I 0.5 2 Q F -  2&@-l 

Extruded Segment Description Sheet T#+' 9f5 729 

Photo SamDl er E f  f i ci encv 
I " 

111 111 IIIII ll1ll11111111Il IIIII IIIII 11111 11111 IIII IIII Vol ume o f  Sampl er FR 

ABALPSIS: DLI VOLl DLI WTOl SST.G/HL 
BXTRUDOI , LL!iWlOf , BO!BBOOk, ORGVOLOf , 
SLDVOLOI, SLD 4-01 

Sol ids 

col or &',%e 
Consistency CeQnM 

Homogeneity ~ D N L P J - ~  

Text ure*5mU&h 

Penetrometer /t& 

%Volume o f  Air 

%Vol ume o f  L i  qu i  d 

XVol ume o f  Sol i d s  

Comments: 4 w . h  Afl ,-d f l  

L i  ner L i  qui d 

Collection Jar 6 f22, 
Gross W t  . =&M? 

Tare W t  . 
Net W t .  

No. Phases 

Drainable Liquid Density 

Total  Weight 

Total Volume 

Density 

Comments : O P  

Drai nab1 e L i  qu i  d 

Collection Jar x/M 

Gross W t  . 
tare W t .  

Net No. W t .  Phases +E 
Cognizant Scientist: ,.- &&q $4 

U 
21 

_ _  - - -  - Reviewed By: 
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UNDIGESTED SAMPLE ANAL.YSES-DIRECT 

22 
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LABCORE Data Entry Template for Wordst# 109 

Analyst: kkd Instrument: DSCOl Method: LA-514-113 6-\ IcJllll'flq+ 

Worklist Comment: Please use N2 purge. JMF WHC-SD-WM-DP-076, REV. 0 
DL Unit seg Type Sample# Rep A1 Test Matrix Actual Found /oo, 7 

SOLID d&L/< N/A Joule 
0 

1 STD DSC-01 

DSC-01 SOLID N/A -&- 
2 SAMPLE S94T000139 0 

3 DUP S94T000139 0 DSC-01 SOLID 0 0 N/A Joule 

4 SAMPLE S94T000146 0 DSC-01 SOLID N/A 6 Joule 

5 DUP S94T000146 0 DSC-01 SOLID (? 0 N/A Jou 1 e 

Final page for worklist # 109 

23 
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LABCORE Data Entry Template for Worklist# 111 
’ 14/sq Analyst: KLd Instrument: DSCOl Method: LA-514-113 8-1 b’ f 

Worklist Comment: Please run using N2 purge.= WC-SD-m-DP-076, REV. 0 

2 SAMPLE 

3 DUP 

4 SAMPLE 

5 DUP 

S94T000143 0 

S94T000143 0 

S94T000147 0 

S94T000147 0 

DSC-01 

DSC-01 

DSC-01 

DSC-01 

seg Tspe Sample# Rep AI Test Matrix Actual Found DL Unit 

1 STD DSC-01 SOLID &cd( dy3’ N/A Joul 

SOLID N/A f) Joul 

SOLID 0 0 

/00<22 k. 

N/A Joula 

SOLID N/A A JOUl, 

SOLID 6 (> N/A Joula 
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LABCORE Data Entry Template for Worklist# 112 

Analyst: AL1/ Instrument: DSCOl Method: LA-514-113 b-I KJ d b q l 4 4  

Worklist Comment: Please use N2 purge.YMF 

seg Type 

WHC-SD-WM-DP-076, REV. O 

Sampld Rep AI Test Matrix Actual Found DL Unit 
/OV:OA& 

1 STD DSC-01 SOLID J L L / ~  d P , b  N/A Joule 

2 SAMPLE S94T000148 0 DSC-01 SOLID N/A 0 Joule 

3 DUP S94T000148 0 DSC-01 SOLID 0 0 N/A Joule 

4 SAMPLE S94T000190 0 DSC-01 SOLID N/A ' ~/bg./ Joule 

5 DUP S94T000190 0 DSC-01 SOLID / f$KL/ /qf, / N/A Joule 

Final page for worklist # 112 
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LABCORE Data Entry Template for Worklist# 110 

Method: LA-514-113 4‘ Wl4lS4 Analyst: Instrument: DSCOl 

Worklist Comment: Please use N2 purge. JMF 

seg Type 

WHC-SD-WM-DP-076, REV. 0 
Sample# Rep A1 Test Matrix Actual Found DL U ‘t 

p . 9 2  JG 
1 STD DSC-01 SOLID &?8;qs 28. 7 N/A Joule 

2 SAMPLE S94T000140 0 DSC-01 SOLID N/A 

3 DUP S94T000140 0 DSC-01 SOLID A - 0  sk--.+ N/A Jou 1 e 

4 SAMPLE S94T000141 0 DSC-01 SOLID N/A a Joule 

5 DUP S94T000141 0 DSC-01 SOLID 0 0 N/A Joule 

Final page for worklist # 110 
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DSC STD Fi le:  00022.001 DSC METTLER 30-0ct-94 
6.565 mg Rate: 10.0 'C/min Ident: 0.0 222-5 Laboratory 

A 
x 
Q) 

I n t e g r a t i o n  
Delta H 188 rnJ 

Peak 161.2.C ' 

28.7 J/g 

-7.2 mW 

0 

I 1 I I I I I I I I I I I I I I 

120. 140. 160. 180. ' C  
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S94T0000141 DUP 
20.795 mg 

- 

- 

Rate: 10.0 'C/min 

~~ ~~~ ~- __ 

File: 00024.001 DSC METTLER 30-Oct-94 
Xdent: 0 . 0  222-S Laboratory 

A 

i 

Integration 
Delta H11846 m J  

Peak 284.4.C 
569.6 J/g 

-33.7 mW 
=n r n  
S 
0 

7 I I 1 I I I I I I I I I I I I I 1 I I I 
100. 200. 300. 400. ' C  
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LABCORE Data Entry Template for Worklist# 106 

f iQI '  I 4y Analyst: ~ L I /  Instrument: TGAO1 Method: LA-560-1 12 tcJ 

Worklist Comment: Please usse N2 purge. JMF 

seg Type Sample# Rep A1 Test Matrix Actual Found 

WI-IC-SD-WM-DP-076, REV. 0 I l/lrlqq 

Unit sz";cs, 
TGA- 0 1 SOLID <fl,/9 5z15.7 N/A % 

% -  
42~84 1 STD 

2 SAMPLE S94T000143 0 TGA- 0 1 SOLID N/A /&/,b32 
3 DUP S94T000143 0 TGA- 0 1 SOLID /$63 18, 73 N/A % 

4 SAMPLE S94T000147 0 TGA- 0 1 SOLID N/A % 

5 DUP S94T000147 0 TGA- 0 1 SOLID 4, 41 N/A % 

Final page for worklist # 106 
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! 

TGA STD 
19.284 mg Rate:10.0 W m i n  

' 4  File: 00026.001 TG METTLER 
Ident: 0 . 0  I 

22243 Laboratory '.hD&/b-q 

Step Ana lys is  
Height-11.12 mg 

R e s i C .  8.16 mg 

Dpeak 81.0'C 

-57.67 % 

42.33 % ' 

0 

I I I I I I 
' C  

I I I I I I I I 8 1 I I I I I I I I I 

100. 200. 300. 400. 



10- 
F i l e :  00030.001 TG METTLER 2+fk-l~94 

/ A D  //./A S94T000143 N2 
12.687 mg Rate: 10.0 'C/min Ident: 0.0 222-S Laboratory 

1 

! 

i 

I 
I 

Step Analys is  
H e i g h t  -1.86 mg 

-14.63 % 
R e s i C .  10.83 mg 

85.37 % 
Dpeak 89.0.C 

I 
I 

H e i g h t  -1.86 mg 
-14.63 % 

R e s i C .  10.83 mg 
85.37 % 

Dpeak 89.0.C 

S t e p  A n a l y s i s  
Height -3.14 mg 

-24.76 % 
ResiC. 7.62 mg 

60.03 % 
Dpeak 277.0.C 

0 

I I I I I I I 1 I I I I I I I I I I I I I I I I I 
100. 200. 300. 400. ' C  
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wl 
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cu 

S94T000147 N2 
11.705 mg 

-I- 

L 

4D -30 
F i l e :  00034.001 TG METTLER m - 9 4  
I den t :  0.0 222-S L a b o r a t o r y  k rl-D i/-&.w Rate: 10.0 'C/min 

Step  A n a l y s i s  
Height -0.58 mg 

Res iC .  11.13 mg 
-4.91 % 

95.09 % 

Step  A n a l y s i s  
H e i g h t  -3.42 rng 

-29.22 % 
ResiC. 7.58 rng 

64.77 % 
Dpeak 273.0 C 

\ 0 

I 
I 

I I I I I I I I I I I I 1 I 1 I 1 I 1 I I I I I I 
100. 2 0 0 .  300. 400. 'C 
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err 
E 

cu 

S94T000147 (DUP) N2 
14.314 mg Rate: 10.0 'C/min 

Step  A n a l y s i s  
H e i g h t  -0.79 mg 

ResiG. 13.52 mg 
-5.54 % 

94.46 % 

j o  -a 
File: 00037.001 TG METTLER -28-6et -94 

1 /-/&j?c/ 
&O 

Ident: 0 . 0  222-S Laboratory 

Step  A n a l y s i s  
H e i g h t  -4.00 rng 

-27.98 % 
ResiC.  9.36 mg 

65.40 % 
Dpeak 277.0 C 

0 

I 

I 

-l 1 1 I I I I I 1 I 8 I I I I 1 1 I I I I I I i I 
100. 200. 300. 400. 'C 



LABCORE Data Entry Template for Worklist# 157 

Analyst: n(0.s Instrument: TGAOl Method: LA-560-112 R e d  A - I  
Worklist Comment: This is a rerun for a 45 day report. please rush asap lad 

WHC-SD-WM-DP-076, REV. 0 

Sample# AI Test Matrix Actual Found DL Unit 
h d-r- 

seg Type 

1 STD 4hVge TGA- 0 1 SOLID fi/? m5& N/A % 

2 SAMPLE S94T000143 0 TGA- 01 SOLID N/A /6-;-7f/ % 

3 DUP S94T000143 0 TGA- 0 1 SOLID ,57,/ /<3,4/3 N/A % 

Final page for worklist # 157 

/ (-- (0- 7 4  

t / - / c  - 9 7  
Date 

Data Entry Commen 
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G i  
0 

i 1- 
\ 

!.;-I 
F. 

Step Analysis 
Height  -8 .50 rng 

-58.52 X 
R e s i C .  6.03 mg 

41.48  % 
Dpeak 79.0.C 

I I I I I 

' J  il , ?. L'  . 



S t e p  Analys is  
Height  -5.01 mg 

ResiC. 26.79 mg 
-15.74 x 

84;26 % 
97.0.C 

BEST AVAlUf3LE COPY 

Step  Analysis  
Height  -6.47 mg 

-20.33 x 
ResiC. 20.21 mg 

63.54 % 
Dpeak 277.0 C 

0 

' ( 1  ._ . , 
'; , I ,  

' ..I . 



I' 

BEST AVAILABLE COPY 

Step Analysis 
Height -2.53 rng 

ResiC. 16.29 mg 
-23.43 % 

86.57 X 
79.0.C 

' I  

8 . .  

Step Analysis 
Height -3.93 mg 

-20.90 x 

64.76 X 
Dpeak 275.0 C 

Resic. 12.19 Rg 

R rn 
S 
0 

I ? ,  , - .  

I I 

'C 



LABCORE Data Entry Template for Worklist# 107 

Analyst: hL/ Instrument: TGAOl Method: LA-560-112 b-\ y~ i i l iyJqJ 

Worklist Comment: Please use N2 purge. JMF 
WHC-SD-WM-DP-076, REV. 0 

seg Type Sampld Rep AI Test Matrix Actual Found DL Unit 
95 03 

TGA- 0 1 SOLID 57,/4 5 6 : b /  N/A % 
1 STD trlaDsH' 
2 SAMPLE S94T000148 TGA- 0 1 SOLID N/A /L,/R' % 

4 SAMPLE S94T000190 TGA- 0 1 SOLID N/A /6 .98/  % 

3 DUP S94T000148 TGA- 0 1 SOLID /L/ f  /+(7,( N/A % 

5 DUP S94T000190 TGA- 0 1 SOLID / b ,q i  / z f z  N/A % 

Final page for worklist # 107 
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TGA STD 
17.070 me 

L 9 - a  
File: 00038.001 TG METTLER -94 

, Rate: 10.0 'C/min Ident:  0 .0  222-5 laboratory ')-?3 A 

S t e p  A n a l y s i s  
Height-10.01 mg 

ResiC. 7.06 mg 

Dpeak 77.0.C . 

-58.6f % 

41.39 % 

0 

I I I I I I I I I I I I I I I I I I I I I I I I I 
100. 200. 300. 400. 'c . 
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I 16-31 
File: 00043.001 TG METTLER 28-6ct-94 S94T000148 (DUP) N2 /. &3 Rate: 10.0 ‘ C h i n  Ident: 0.0 222-S Laboratory l+b.7y 15.364 mg 

I 
! 

S t e p  Analysis 
H e i g h t  -2.27 rng 

-14.78 % 
ResiC. 13.09 mg 

85.22 % 
Dpeak 47.0-C 

\ 

S t e p  Analys is  
Height -3.61 mg 

-23.53 % 
ResiC. 9.26 mg 

60.24 % 
Dpeak 273.0-C 

I I I I I I I I I I I i I I I I I I I I I I I I I 
300. 400. ‘ C  100. 200. 
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LABCORE Data Entry Template for Worklist# 104 

Analyst: k'L/ Instrument: TGAOl Method: 

2 SAMPLE 

3 DUP 

4 SAMPLE 

5 DUP 

S94T000139 

S94T00013 9 

S94T000146 

S94T000146 

TGA- 0 1 

TGA- 0 1 

TGA- 0 1 

TGA- 0 1 

Final page for worklist # 104 
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\ 
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\ 
', 1, Step Analysis 

Height  -1.22 mg 

R e s i C .  11.20 mg 
-9.86 % i 
90.14 % 

Dpeak 47.0.C 

Step Analysis s 
Height  -3.28 mg Tt 9 -26.41 % cn 
ResiC. 7.82 mg 

w 62.94 % 
Dpeak 277.0.C a" 

\\ .< 

-4 
0) 

m m 
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2 0 0 .  .. 3GO. 4 c o .  b 
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S94T000139 (DUP) N2 
12.801 mg , Rate: 10.0 'C/min 

I 
I 

File: 00017.001 TG METTLER g o & - 9 4  
Ident: 0.0 222-5 Laboratory x c o  

Step Analysis  
Height  -1.48 mg 

-11.53 % 
ResiC. 11.33 mg 

00.47 % 
Dpeak 47.0.C 

- t  
S t e p  A n a l y s i s  
H e i g h t  -3 .25  mg 

-25.36 % 
NcsiC. 7.92 m g  

61.87 % 
i lpeak 277 .0 'C  

I I I I I I I I I I I I I I 1 I I I I I I I I I I 
100. 200. 300. 400. ' C  
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S94T000146 N2 
15.534 mg 

\ 

Rate: 10.0 'C/min 
File: O O O ~ ~ . O O ~  TG METTLER %-c)ct#4 
Ident: 0.0 222-S Laboratory "-'% 

Step  A n a l y s i s '  
H e i g h t  -2.95 mg 

R e s i C .  12.59 mg 
-18.97 X 

81.03 % 

Step Analysis 
Height -3.36 mg 

-21.62 % 
ResiC. 9.15 mg 

58.93 % 
Dpeak 279.0 C 

0 

8 I I I I I I I 1 I I I I I I I I I I I I I 1 I I 
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- LABCORE Data Entry Template for" Worklist# 105 

Analyst: hl,ls Instrument: TGAOl Method: LA-560-1 12 b-1 'f/\qhq 

Worklist Comment: Please use N2 purge. JMF WI-IC-SD-WAA-DP-076, REV. 0 
seg Type Sample# Rep AI Test Matrix Actual Found DL Unit 

TGA- 0 1 SOLID 39, /?  N/A % 

2 SAMPLE S94T000140 0 TGA- 0 1 SOLID N/A q k h  % 

1 STD YarJslfl 

3 DUP S94T000140 0 TGA- 0 1 SOLID v k  N/A % 

4 SAMPLE S94T000141 0 TGA- 0 1 SOLID N/A /3,7L % 

5 DUP S94T000141 0 TGA- 0 1 SOLID 13.76 7.2L/ N/A % 

Final page for worklist # 105 
n (L@]& 

Analyst Yg ature 
I [- /-  c, 4 * 

Date I 

Data Entry Comments: 
.J7% &dMt 

Units shown for QC (SPK) may not reflect the actual units. 
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LABCORE Data Entry Template for Worklist# 165 

Analyst: 1 fl/= Instrument: DSCOl Method: LA-5 14- 1 13 I" 

Worklist Comment: Dry DSC BX-105. TMF w j ~ . . c ; ~ - w ~ - ~ ~ - ~ 7 ~ 1  Red. 0 
seg Tspe Sample# RepAl Test Matrix Actual Found DL Unit 

1 SAMPLE 

2 DUP 

3 SAMPLE 

4 DUP 

5 SAMPLE 

6 DUP 

7 SAMPLE 

8 DUP 

9 SAMPLE 

10 DUP 

11 SAMPLE 

12 DUP 

S94T000139 

S94T000139 

S94T000146 

S94T000146 

S94T000141 

S94T000141 

S94T000143 

594T000143 

S94T000147 

S94T000147 

S94T000148 

S94T000148 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

DSC-02 

DSC-02 

DSC-02 

DSC-02 

DSC-02 

DSC-02 

DSC-02 

DSC-02 

DSC-02 

DSC-02 

DSC-02 

DSC-02 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

Joule 

r )  fi N/A Joule 

N I A  0 

N/A 0 Joule 

0 0  N/A Joule 

N/A 0 Joule 

0 0 N/A Joule 

N/A 0 Joule 

0 r') N/A Joule 

N/A 0 Joule 

(> 0 N/A Joule 

N/A A Joule 

0 0 N/A Joule 

Final page for worklist # 165 

M 5 F d  &&g%?F 
Data Entry Comments: 

Units shown for QC (SPK) may not refict the actual units. Page: 1 



LABCORE Data Entry Template for Worklist# 105 

Analyst: Instrument: TGAOl Method: LA-560-1 12 
WHC-SD-WM-DP-076, REV. 0 Worklist Comment: Please use N2 purge. JMF 

seg Type Sample# Rep A1 Test Matrix Actual Found DL Unit 

1 STD TGA-0 1 SOLID N/A % 

2 SAMPLE 

3 DUP 

S94T000141 0 

S94T000141 0 

Analyst Signature 

TGA-01 

TGA-01 

SOLID N/A % 

SOLID N/A % 

Final page for worklist # 105 

Date 

Units shown for QC (SPK) may not refzect the actucil units. Page: 1 



TGA STD 
12.930 mg Ratfx10.0 'C/min 

File: 00066.001 TG METTLER 
Ident: 0 . 0  222-S Laboratory 

SIGNA= BELOW REPRESENTS CBE~V~ICAG !cECEDWWIST/CHEMIST TBAT 
COMPLETED/VERIFIED TBE CALIBRATION/ANALYSIS ON PAGES 65 67 . 

Step Analysis 
Height  -7.52 mg 

-58.14 x 
R e s i C .  5 .41 mg 

41.86 X 
Dpeak 7 1 . 0 ' C  

0 
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WHC-SD-WM-DP-076, REV. 0 

FUSION DIGESTION ANALYSES 



* 6b - 5.. 
3 A b.q+c;tc: 3 

LABCORE Data Entry Template for Worklist# 139 

Analyst: &s Instrument: AB00 / b  Method a2.!&?&&5$h6, REV* 0 
Worklist Comment: Use a Sample size of .050 mL and a SPK volume of .lo0 mL. 

ses Type . Sample# Rep AI 

$z 1 BLNK-PREP 
1 BLNK-PREP 

' 5 y  2 STD 
2 STD 

5' i- 3 SAMPLE S94T000142 0 F 

3 SAMPLE S94T000142 0 F 

4 DJIP S94T000142 0 F 

4 DUP S94T000142 0 F 

9,fD 5 SPK S94T000142 0 F 

6 SAMPLE S94T000144 0 F I1  

6 SAMPLE S94T000144 0 F 

i.>,If 7 DUP S94T000144 0 F 

7 DUP S94T000144 0 F 

,c/b 8 SPK S94T000144 0 F 

Test 

@ALPHA01 ALPHA01 

@ALPHA01 ALPHAOlC 

@ALPHA01 ALPHA01 

@ALPHA01 ALPHAOlE 

@ALPHA01 ALPHA01 

@ALPHA01 ALPHAOlE 

@ALPHA01 ALPHA01 

@ALPHA0 1 ALPHAOlE 

@ALPHA01 ALPHA01 

@ALPHA01 ALPHA01 

@ALPHA01 ALPHAOlE 

@ALPHA01 ALPHA01 

@ALPHA01 ALPHAOlE 

@ALPHA01 ALPrn01 

Matrix Actual Found DL Unit, 

SOLID N/A u C i / g  

. SOLID N/A % C t .  

SOLID N/A u C i / g  

SOLID N/A % C t .  

SOLID N/A uci/g 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

N /A % ct. 

N/A u C i / s  

N/A % C t .  

N/A u C i / c  

N/A u C i / g  

N/A % ct. 

N/A u C i / g  

N/A % Ct. 

N/A u C i / g  

Final page for worklist # 139 

BEST AVAILABLE COPY 

Units shown for QC (SPK) may not refrect the actuai units. 

GI0 

Page: 1 
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WHC-SD-W-DP-076, REV. 0 

? 9 

508101-c 



- -  

Date: 

Date: 
Data Entrv by: 

Data Entry by: 

\,I CY 



-WM-DP-076, REV. 0 

73 



-SD -WM-DP-076, REV. 0 



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

7.71 E-08 

WHC-SD-WM-DP-076, REV. 0 

v RESULTS v 
IALPHA TOTAL in pCilmL (Average) = 9.34E-06 DETECTION 

LEVEL 



PLACE ANALYTICAL CARD IN BOX BELOW OR AlTACH TRAVELER 

WHC-SD-WM-DP-076, REV. 0 

v RESULTS v 
IALPHA TOTAL in pCilg (Maximum) = < 4.49E-03 DETECTION 

LEVEL 

7.28E-03 
LESS THAN Value was Determined from Rmax. 

 RELATIVE COUNTING ERROR . -  - 500.0% pCilg 



WHC-SD-WM-DP-076, REV. 0 

IALPHA TOTAL in pCilg ( Average) 5.96E-01 - - DETECTION 
LEVEL 

7.28E-03 



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

WHC-SD-WM-DP-076, REV. 0 

s (Sample Count Rate) = (TC I CT) - BKG 
LPHA TOTAL pCVg = Rs IOOOmUL DF I ( EFF SS Dg/L 2220000dpmIpCi ) 

Relative Counting Error = [ I(The Square Root of TC + BKG CT) / (TC - BKG CT)I ] 1.96 100 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 

v RESULTS v 
[ALPHA TOTAL in pCilg ( Average) - - 5.83E-01 DETECTION 

LEVEL 

7.26E-03 
p,,,y %Ey ,,~~~~~...~~,~...,.~~~ 

 RELATIVE COUNTING ERROR - - 6.7% pCilg 



PLACE ANALMICAL CARD IN BOX BELOW OR AlTACH TRAVELER 

WHC-SD-WM-DP-076, REV. 0 

Rs (Sample Count Rate) = (TC / CT) - BKG 
SAMPLE + SPIKE pCig = Rs 1OOOmUL DF I ( EFF SS DgL'2220000dpmlpCi ) 
PERCENT SPIKE RECOVERY = (((S+S pCig - SAMPLE pCig) ((SDF/SVol)/(DF/SS/Dg/L)))/SVal)'i 00 

 RESULT^ AVG. PERCENT SPIKE RECOVERY - - 77.8% 1 



PLACE ANALYTICAL CARD IN BOX BELOW OR AITACH TRAVELER 

v RESULTS v 
]ALPHA TOTAL in pCi/g ( Average) - 3.37E-01 DETECTION - 

LEVEL 
: p w ? ~ ~ + ~  ;<%15:$$$3$& 

7.27E-03 
~RELATIVE COUNTING ERROR - - 9.0% pCilg 



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

WHC-SD-WM-DP.076, REV. 0 

s (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL VCilg = Rs + 1OOOmUL + DF / ( EFF + SS Dg/L 2220000dpmlpCi ) 

Relative Counting Error = [ I(The Square Root of TC + BKG + CT) I (TC - BKG + CT)I ] + 4.96 100 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 

v RESULTS v - - 2.03E-01 DETECTION IALPHA TOTAL in pCilg ( Average) 
LEVEL 

7.28E-03 
)RELATIVE COUNTING ERROR - - 11.5% pCilg 



PLACE ANALYTICAL CARD IN BOX BELOW OR AlTACH TRAVELER 

WHC-SD-WM-DP-076, REV. 0 

70.1% I - -  RESULT^ AVG. PERCENT SPIKE RECOVERY 



. ' u  

LABCORE Data Entry Template for Worklist# 114 

Sample# RepAl Test Matrix Actual Found DL Unit ses Type 

1 1 BLNK-PREP 

2 1 BLNK-PREP 

3 2 STD 

4 2 STD 

5 3SAMPLE 

6 3SAMPLE 

. 7 4 DUP 

8 4 DUP 

9 1 0  5 SPK 

11 6 SAMPLE 

)L 6 SAMPLE 

13 7. DUP 

]y 7 DUP 

1W6 0 SPK 
17 9 BLNK-PREP 

)r 9 BLNK-PREP 
10 STD 

- 10 STD 
- 

)4 11 SAMPLE 

30 11 SAMPLE 

S94T000142 

S94T000142 

S94T000142 

S94T000142 

S94T000142 

S94T000144 

S94T000144 

S94T000144 

S94T000144 

S94T000144 

S94T000149 

S94T000149 

O F  

O F  

O F  

O F  

O F  

O F  

O F  

O F  

O F  

O F  

O F  

O F  

@ALPHA01 ALPHA01 

@ALPHA0 1 ALPFOlE 

@ALPHA01 ALPHA01 

@ALPHA01 ALPHAOlE 

@ALPHA01 ALPHA01 

@ALPHA0 1 ALPHAOlE 

@ALPHA01 ALPHA01 

@ALPHA01 ALPHAOlE 

@ALPHA01 ALPHA01 

@ALPHA01 ALPHA01 

@ALPHA01 ALPHAOlE 

@ALPHA01 ALPHA01 

@ALPHA01 ALPHAOlE 

@ALPHA01 ALPHA01 

@ALPHA01 ALPHA01 

@ALPHA01 ALPHAOlE 

@ALPHA01 ALPHA01 

@ALPHA01 ALPHAOlE 

@ALPHA01 ALPHA01 

@ALPHA01 ALPHAOlE 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

SOLID 

N/A u C i / <  

N/A % Ct. 

N/A u C i / c  

N/A % Ct. 

N/A u C i / c  

N/A % Ct. 

N/A u C i / <  

N/A % Ct. 

N/A u C i / c  

N/A u C i / c  

N/A % Ct. 

N/A u C i / c  

N/A % Ct. 

N/A uCi/c_ 

N/A uCi/c_ 

N/A % Ct. 

N/A u C i / c  

N/A % Ct. 

N/A u C i / c  

N/A % ct. 

Units shown for QC (SPK) may not reJect the actual units. Page: 1 

6 3  



LABCORE Data Entry Template for Worklist# 114 

y.2~ Instrument: GOO Method: L -508-101 
wC-&D-WM-DP-Q76, REV. 0 

Analyst: 

Worklist Comment: Run 1 STD for worlist. Determine SS using ludlum detector 

seg Type Sample# ReDAl Test Matrix Actual Found DL Unit 
21 12 DUP S94T000149 

2 x  12 DUP S94T000149 

%-2Yl3 SPK S94T000149 

2s 14 SAMPLE S94T000150 

2 6  14 SAMPLE S94T000150 

27 15 DUP S94T000150 

28 15 DUP S94T000150 

Data Entry Comments: 

0 F @ALPHA01 ALPHA01 SOLID N/A uCi/g 

0 F @ALPHA01 ALPHAOlE SOLID N/A % Ct. 

0 F @ALPHA01 ALPHAOl SOLID N/A uCi/g 

0 F @ALPHA01 ALPHAOl SOLID N /A uci/g 

0 F @ALPHA01 ALPHAOlE SOLID N/A % Ct. 

0 F @ALPHA01 ALPHAOl SOLID N/A uCi/g 

0 F @ALPHA01 ALPHAOlE SOLID N/A % Ct. 

Final page for worklist # 114 

Units shown for QC (SPK) may not reflect the actual units. Page: 2 
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WHC-SD-WM-DPd76, REV. 0 

I 

508101-c 



5 ,  b 

WHC-SD-W-DP-076, REV. 0 

I I 



9 - / 3  WHCSD-WM-DP-076, REV. 0 

Data Enlry by: Date: I 
508101-x 

508101-X 



WHC-SD-WM-DP-076, REV. 0 



,.... - .  . I 

I 
I /LJ- ?d-W I I 

Dale: I 
508101-X 

a 
LA-508-1 01 D-TB: SPIKED SAMPLE SPIKE 

/ - 
]SPIKE DISH SIZE 1 . 2 . o r  S 

TOTAL cnum (El' 
COllNT TIME in MlNllTES 

DACRCROllND in rpm . (BKG) 

SAMPLE VOUlNE in ml (Spiked Vial) (ST) 

SALlPLE DII.IITION FACTOR (DF) 
DICM CRANS of SOUDS/L (DdL) 
,SPIKE VOUIMK in ml, (svol) 

,WIKE Ol l l lTlON F A f l O R  I" (SDF) 

REPLICATE 1 

1 



J 

WHC-SD-WM-DP-076, REV. 0 



D 

WHC*SD-W-DP-076, REV. 0 

*!.El 



WHC-SD-WM-DP-076, REV. 0 

10-36- Fc/ 
....... . . . . . .  . . .  ........................... :.+: ::.: .:<{z.TjM .w::,i.:z< ............... ........... 
bt!Oo 

Dale: I 
508101-X 

/ I / I I I 

I ’  I 

I I 



WHC-SD-WM-DP-076, REV. 0 

ps-26 

Data Entry by: /G/// q(. Q( d- 'V Date: i*/?,pt' 
Data Entry by: Dale: / I  



PLACE ANALYTICAL CARD IN BOX BELOW OR AlTACH TRAVELER 

WHC-SD-WM-DP-076, REV. 0 

s (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL pCi/L = Rs 1 OOOmUL *. DF DDF / ( EFF SS 2220000dpmlpCi ) 
LPHA TOTAL pCi/mL = ALPHA TOTAL pCi/L / 1OOOmUL 
elative Counting Error = [ !(The Square Root of TC + BKG CT) / (TC - BKG CT)I ] 1.96 1 
etection Levels and Less Than Values are determined from Procedure LA-508-002. 

IO0 

v RESULTS v 
IALPHA TOTAL in pCilmL (Average) = 9.1 9E46 DETECTION 

LEVEL 

1.05E-07  RELATIVE COUNTING ERROR - - 5.2% pCilmL 



f 

PLACE ANALYTICAL CARD IN BOX BELOW OR AlTACH TRAVELER 

WHC-SD-WM-DP-076, REV. 0 

Rs (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL pCi/g = Rs 1000mUL DF I ( EFF SS Dg/L 2220000dpmlpCi ) 

Relative Counting Error = [ [(The Square Root of TC + BKG CT) / (TC - BKG * CT)I ] 1.96 100 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 

v RESULTS v 
LALPHA TOTAL in pCilg ( 2.98E-03 DETECTION 

LEVEL 

4.98E-03 
IRELATIVE COUNTING ERROR - - . 113.2% pCilg 



PLACE ANALYTICAL CARD IN BOX BELOW OR AlTACH TRAVELER 

WHC-SD-WM-DP-076, REV. 0 

s (Sample Count Rate) = (TC I CT) - BKG 
LPHA TOTAL pCilg = Rs 1000mUL DF / ( EFF SS Dg/L 2220000dpmlpCi ) 

elative Counting Error = [ I(The Square Root of TC + BKG CT) I (TC - BKG CT)I ] 1.96 100 
etection Levels and Less Than Values are determined from Procedure LA-508-002. 

v RESULTS v 
[ALPHA TOTAL in pCi/g ( 5.79E-01 DETECTION 

LEVEL 

4.98E-03 
~RELATIVE COUNTING ERROR - - 4.6% pCi/g 



P 

PLACE ANALYTICAL CARD IN BOX BELOW OR AlTACH TRAVELER 

WHC-SD-WM-DP-076, REV. 0 

s (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL pCVg = Rs 1000mUL DF / ( EFF SS Dg/L 2220000dpm/pCi ) 

elative Counting Error = [ [(The Square Root of TC + BKG CT) I (TC - BKG CT)[ ] 1.96 100 
etection Levels and Less Than Values are determined from Procedure LA-508-002. 

v RESULTS v 
IALPHA TOTAL in pCilg ( 6.07E-01 DETECTION ' 

LEVEL 

4.97E-03  RELATIVE COUNTING ERROR - - 4.5% pCilg 



PLACE ANALYTICAL CARD IN BOX BELOW OR AlTACH TRAVELER 

WHC-SD-WM-DP-076, REV. 0 

Rs (Sample Count Rate) = (TC / CT) - BKG 

PERCENT SPIKE RECOVERY = (((S+S pCig - SAMPLE pCVg) ' ((SDF/SVol)/(DF/SS/DgL)))/SVal~lOO 
SAMPLE + SPIKE pcvg = RS lOOOmL/L DF I ( EFF ss D ~ L  *m0000dpm/pCi 

 RESULT^ AVG. PERCENT SPIKE RECOVERY - - 56.7% 1 



PLACE ANALYTICAL CARD IN BOX BELOW OR AlTACH TRAVELER 

Average) - - 2.93E-01 DETECTION  ALPHA TOTAL . in pCi/g ( 
LEVEL 

4.97E-03 
3.. &&&&&&& \W$.\‘>,Xh\Shy&,,-- -< 

WHGSD-W-DP-076, REV. 0 

s (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL vCi/g = Rs 1000mllL DF / ( EFF SS DglL 2220000dpmlpCi ) 

Relative Counting Error = [ I(The Square Root of TC + BKG CT) / (TC - BKG CT)I ] 1.96 100 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 

.”  ._ :, : -* 



WHC-SD-WM-DP-076, REV. 0 

]ALPHA TOTAL in @lg ( Average) - - 2.23E-01 DETECTION 
LEVEL 

4.98E-03 
]RELATIVE COUNTING ERROR - - 7.4% pCilg - 

PLACE ANALYTICAL CARD IN BOX BELOW OR AlTACH TRAVELER 

Rs (Sample Count Rate) = 
LPHA TOTAL pCVg = Rs 1000mUL DF / ( EFF SS DglL 2220000dpmlpCi ) 

Relative Counting Error = [ I(The Square Root of TC + BKG CT) / (TC - BKG CT)I ] 1.96 100 
Detection Levels and Less Than Values are determined from Procedure LA-506-002. 



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

WHC-SD-WM-DF-076, REV. 0 

AT : LA-508-101 (D-2) SPIKED SAMPLE SPIKE U REPLICATE 

RESULT~ AVG. PERCENT SPIKE RECOVERY - 77.3% I 

. 



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

( ALPHA TOTAL in pCil 1.93E-03 DETECTION 
LEVEL +,\, \\\v ..A, %\\%.....%%... 

4.61 E-03 
LESS Than Value was Determined from Lc. &&@&&& 

 RELATIVE COUNTING ERROR - 141.3% pCilg - 

WHC-SD-WM-DP-076, REV. 0 

s (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL pCi/g = Rs 1000mUL DF / ( EFF SS Dg/L 2220000dpmlpCi ) 

Relative Counting Error = [ I(The Square Root of TC + BKG CT) / (TC - BKG CT)I ] 1.96 100 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 



u 

PLACE ANALYTICAL CARD IN BOX BELOW OR AlTACH TRAVELER 

- - 1.15E-02 DETECTION IALPHA TOTAL in pCilg (Average) 
LEVEL 

4.61 E-03 
>,\\ g$&$&&& \,.& \ '-'*\F'Y? 

- - 42.4% pCilg 

WHC-SD-WM-DP-076, REV. 0 



PLACE ANALYTICAL CARD IN BOX BELOW OR AlTACH TRAVELER 

WHC-SD-WM-DP-076, REV. 0 

s (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL pCi/g = Rs 1000mUL DF I ( EFF + SS + DglL + 2220000dpmlpCi ) 

elative Counting Error = [ I(The Square Root of TC + BKG + CT) / (TC - BKG + CT)l] + 1.96 + 100 
etection Levels and Less Than Values are determined from Procedure LA-508402. 

v RESULTS v  ALPHA TOTAL in pCi/g ( 1.1 7E-02 DETECTION 
LEVEL 

4.60E-03 
~RELATIVE COUNTING ERROR - 39.3% uCih - 



-- 

PLACE ANALYTICAL CARD IN BOX BELOW OR A7TACH TRAVELER 

WHC-SD-WM-DP-076, REV. 0 

Rate) = (TC IC?-BKG 
SAMPLE + SPIKE pCLg 
PERCENT SPIKE RECOVERY = (((S+S pCVg - SAMPLE pCVg) ((SDF/SVol)/(DF/SS/DgL)))/SVal~lOO 

= Rs 1OOOmLL DF I ( EFF SS D g L  'mDoowpmlpCi ) 

84.1% I - -  RESULT^ AVG. PERCENT SPIKE RECOVERY 



PLACE ANALYTICAL CARD IN BOX BELOW OR AlTACH TRAVELER 

WHC-SD-WM-DP-076, REV. O 

AT : LA-508-101 (D-2) SOLIDS SAMPLE I REPLICATE 

Rs (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL pCi/g = Rs + 1 OOOmL/L+ DF / ( EFF + SS + Dg/L + 2220000dpmlpCi ) 

Relative Counting Error = [ I(The Square Root of TC + BKG + CT) I (TC - BKG + CT)I ] + 1.96 + 100 
Detection Levels and Less Than Values are determined from Procedure LA-508-002. 

v RESULTS v 
 ALPHA TOTAL in pci/g ( 1.32E-02 DETECTION 

LEVEL 

4.45E-03 
 RELATIVE COUNTING ERROR - 34.6% pCilg - 



*-’ 

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

LPHA TOTAL pCVg = Rs 1 OOOmlll DF / ( EFF SS DgL 2220000dpm/pCi ) 

elative Counting Error = [ I(The Square Root of TC + BKG CT) / (TC - BKG CT)I ] 1.96 100 
etection Levels and Less Than Values are determined from Procedure IA-508-002. 

v RESULTS v 
Average) - 9.69E-03 DETECTION - IALPHA TOTAL in pCilg ( 

LEVEL 

4.44E-03 - - . 42.4% pCilg ~RELATIVE COUNTING ERROR 

.. - . ,  
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