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FINAL REPORT FOR TANK 241-AP-108 
GRAB SAMPLES 8AP-96-1, 8AP-96-2 AND 8AP-96-FB 

- Summmn 

Two grab  samples (8AP-96-1 and 8AP-96-2) and one f i e l d  b l a n k  (8AP-96-FB) were 
taken from t a n k  241-AP-108. 
t h e  45-Day Report  (Rev. 0, P a r t  I 1  o f  t h i s  document). No s a f e t y  sc reen ing  
secondary analyses were r e q u i r e d .  A d d i t i o n a l  analyses were performed i n  
suppor t  o f  t h e  Waste C o m p a t i b i l i t y  program, as s p e c i f i e d  i n  t h e  Tank Sampling 
and A n a l y s i s  Plan (TSAP) ( re fe rence 1) and t h e  Data Q u a l i t y  O b j e c t i v e s  f o r  
Tank Farms Waste C o m p a t i b i l i t y  Program ( r e f e r e n c e  2 ) .  

For c r i t i c a l i t y  concerns, t h e  239’240Pu r e s u l t s  were f o u r  o rders  o f  magnitude 
below t h e  p r e v e n t i o n  l i m i t  o f  0.013 g / L  (0.8 pCi/mL) s p e c i f i e d  i n  t h e  Tank 
Waste C o m p a t i b i l i t y  DQO. 

The average s p e c i f i c  g r a v i t y  (Sp.G.) r e s u l t  f o r  t h e  two supernate samples was 
l e s s  than t h e  1.41 l i m i t  s p e c i f i e d  f o r  commingled waste, and l e s s  than t h e  
1.30 l i m i t  s p e c i f i e d  f o r  source waste. There fore ,  t h e  p o t e n t i a l  f o r  f lammable 
gas accumulat ion i s  low. 

Waste C o m p a t i b i l i t y  e n e r g e t i c s  d e c i s i o n s  are based on t h e  r e s u l t  o f  t h e  
exDthermic energy d i v i d e d  by t h e  endothermic energy. For a l l  subsamples 
analyzed, t h i s  r e s u l t  was 0.0 s i n c e  t h e r e  were no exotherms. 

The s a f e t y  screening r e s u l t s  were presented i n  

The hydrox ide  (OH-)  r e s u l t s  f o r  t h e  t h r e e  samples analyzed were w i t h i n  t h e  
acceptab le  c o n c e n t r a t i o n  ranges r e q u i r e d  f o r  c o r r o s i o n  c o n t r o l .  

Scope 

T h i s  document i s  t h e  f i n a l  r e p o r t  d e l i v e r a b l e  f o r  t h e  t a n k  241-AP-108 grab  
samples. 
TSAP. I n c l u d e d  i n  t h i s  r e p o r t  are t h e  r e s u l t s  f o r  t h e  Waste C o m p a t i b i l i t y  
analyses, w i t h  t h e  except ion  o f  DSC and thermograv imet r ic  a n a l y s i s  (TGA) 
r e s u l t s  which were presented i n  t h e  45 Day r e p o r t  ( P a r t  I 1  o f  t h i s  document). 
The raw data  f o r  a l l  analyses, w i t h  t h e  except ion  o f  DSC and TGA, a r e  a l s o  
i n c l u d e d  i n  t h i s  r e p o r t .  

The samples were subsampled and analyzed i n  accordance w i t h  t h e  

Anal v t i c a l  R e s u l t s  

Attachments 

Attachment 1 (page 11) i s  p rov ided as a c ross- re fe rence f o r  r e l a t i n g  t h e  t a n k  
farm customer I D  numbers w i t h  t h e  222-S Labora tory  sample numbers. 
subsamples t h a t  were generated i n  t h e  l a b o r a t o r y  f o r  a n a l y s i s  a re  a l s o  
i d e n t i f i e d  i n  these diagrams. 

The 

A summary o f  t h e  a n a l y t i c a l  r e s u l t s  i s  presented i n  Table 1 (pages 14 - 16) .  

- 3 -  



WHC-SD-WM-DP-166 REV. 1 

Since t h e  r e s u l t s  f o r  t h e  sodium (Na) f o r  samples 8AP-96-1 (S96T000090) and 
8AP-96-2 (S96T000097) by i n d u c t i v e l y  coupled plasma ( I C P )  exceeded t h e  added 
s p i k e  c o n c e n t r a t i o n s  by more than a f a c t o r  o f  f o u r ,  t h e  m a t r i x  s p i k e  recovery  
r e s u l t s  should n o t  be used. The r e s u l t  f o r  sample S96T000090 was r e p o r t e d  as 
181.0% recovery ,  and t h a t  f o r  S96T000097 as "n /a" .  The accuracy o f  t h i s  
a n a l y s i s  was assessed by e v a l u a t i n g  t h e  s e r i a l  d i l u t i o n  r e s u l t s .  
r e s u l t s  a re  i d e n t i f i e d  i n  t h e  raw data  w i t h  an " L" appended t o  t h e  sample 
number. The samples were analyzed bo th  u n d i l u t e d  and w i t h  a 5 - f o l d  s e r i a l  
d i l u t i o n .  
between t h e  s e r i a l  d i l u t i o n  and t h e  u n d i l u t e d  r e s u l t s  must be <lo%. The 
r e s u l t s  p rov ided i n  Table 2 (page 17) i n d i c a t e  t h a t  t h e  accuracy o f  t h e  
analyses was acceptable.  

F o l l o w i n g  t h e  d a t a  summary t a b l e s  i s  a s e c t i o n  which c o n t a i n s  t h e  Data 
V e r i f i c a t i o n  and D e l i v e r a b l e  (DVD) summary r e p o r t  f o r  r a d i o n u c l i d e  analyses. 
T h i s  r e p o r t  summarizes t h e  t o t a l  a lpha a c t i v i t y  r e s u l t s  and prov ides  d a t a  
q u a l i f i e r s  and t o t a l  propagated u n c e r t a i n t y  (TPU) values f o r  r e s u l t s .  
values are  based on t h e  u n c e r t a i n t i e s  i n h e r e n t  i n  each s t e p  o f  t h e  a n a l y s i s  
process. 
t o  accept v a l i d  da ta  t h a t  do n o t  meet t h e  TSAP acceptance c r i t e r i a .  A r e p o r t  
gu ide  i s  p rov ided on pages 23 through 79 t o  a s s i s t  i n  understanding t h i s  
summary r e p o r t .  

These 

For acceptab le  performance, t h e  r e l a t i v e  percent  d i f f e r e n c e  (RPD) 

The TPU 

They are  used t o  determine "reasonable" RPD values which may be used 

The DVD r e p o r t  p resents  " l e s s  than d e t e c t i o n  l i m i t "  r e s u l t s  d i f f e r e n t l y  than 
how t h e y  are  presented i n  Table 1. I n  DVD, bo th  t h e  sample and d u p l i c a t e  
a l i q u o t s  a re  r e p o r t e d  based o n l y  on t h e  va lue  t h a t  was c a l c u l a t e d  f o r  t h e  
sample. Table 1 presents  values t h a t  a re  c a l c u l a t e d  i n d i v i d u a l l y  f o r  t h e  
saniple and d u p l i c a t e  a1 i q u o t s .  

Compati b i  1 i t y  Study Resu l ts  Summary 

- C r i t i c a l i t v  D e c i s i o n  Rule 

PI wtonium (239'240~u) 

239'240Pu c o n c e n t r a t i o n  was measured t o  eva lua te  c r i t i c a l i t y  s a f e t y  f o r  waste 
t r a n s f e r s .  The r e s u l t s  ranged from 5.88e-5 t o  6.15e-5 pCi/mL. 
b l a n k  r e s u l t  was l e s s  than t h e  d e t e c t i o n  l i m i t  o f  7.70e-6 pCi/mL. 
r e s u l t s  a re  f o u r  o rders  o f  magnitude below t h e  c r i t i c a l i t y  p r e v e n t i o n  l i m i t  o f  
0.80 pCi/mL s t a t e d  i n  t h e  c o m p a t i b i l i t y  DQO. 

Americium ("'Am) 

24'Am was a l s o  analyzed. 
b lank)  were a l l  l e s s  than t h e  lowest  sample d e t e c t i o n  l i m i t  o f  2.05e-5 pCi/mL. 

The f i e l d  
These 

The r e s u l t s  ( f o r  t h e  two samples and t h e  f i e l d  

Flammable Gas Accumulat ion Dec is ion  Rule 

S p e c i f i c  G r a v i t y  (Sp.G.) 

The Sp.G. o f  t h e  waste i s  c u r r e n t l y  used f o r  d e t e r m i n a t i o n  o f  t h e  p o t e n t i a l  t o  
cause an accumulat ion o f  flammable gases. The flammable gas d e c i s i o n  r u l e  

- 4 -  
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requires that the weighted mean Sp.G. not exceed 1.41 for commingled waste, or 
that the Sp.G. for the source be less than 1.3. The results ranged from 1.018 
to 1.023, with a mean value of 1.022. 
required values. The field blank had an average Sp.G. of 0.969. These 
results indicate that the potential of flammable gas accumulation during waste 
transfer is low. 

- Enerqetics Decision Rule 

Differential Scanning Calorimetry (DSC) 

For waste compatibility energetics decision concerns, the exotherm/endotherm 
ratio must be less than one ( 1 ) .  This requirement is satisfied for all 
samples. 
are presented Table 3 (page 18). 

- Corrosion Decision Rule 

- Nitrate (NO,-), Hydroxide (OH-) and Nitrite (NO,A 

The results with respect to the waste compatibility corrosion rule? are 
presented in Table 4 (pages 19 - 20). This table presents the NO, , OH-, and 
NO,. results in pg/mL and molarity (M) units. The spreadsheet compares the 
results to the concentration ranges specified in the waste compatibility DQO. 
A " Y E S "  will appear in the appropriate space for the condition that is met. 
Only one of three sets of conditions must be met for OH- and NO,. based on the 
range that the NO,. concentration falls in. 
under a condition, that condition is not met and a notification is required. 
For this project, all of the results were within the applicable range limits. 
The NO,. concentration was less than 1.0 M (0.235 to 0.242 M),  OH- was between 
0.01 M and 5.0 M (0.158 to 0.165 M ) ,  and NO, between 0.011 M and 5.5 M (0.079 
to 0.081 M). 

For the field blank, sample 8AP-96-FB (S96T000091), the OH- result for the 
saimple is reported as "pH=8.74" and the duplicate is reported as "n/a". The 
reason for this is that the OH' test cannot be run if the pH is less than 10. 
The reported pH of 8.74 that measured after the addition of barium chloride 
(BaC1,). 
BaC1,. 

This result is less than either of the 

The actual exotherm and endotherm results and the calculated ratios 

If "NO" appears in the space 

The pH measured on the sample was 7.51 without the addition of 

Deviations 

Due to the absence of solids in the supernate samples, the volume percent 
solids by centrifugation test was not performed on those samples. 

There were several analytes detected in the field blank. 
nitrate, and strontium (90Sr). 
sample detection limits, and at least five orders of magnitude less than those 
measured in the samples 
Nitrate, chloride and ''Sr were also detected in the method blanks. 
again the concentrations are insignificant since they are below the sample 
detection limits. 

These were sodium, 
The concentrations detected were below the 

This low level may be considered insignificant. 
Here 

- 5 -  



WHC-SD-WM-DP-166 REV. 1 

The pH results ranged from 13.02 t o  13.33 f o r  t h e  samples. 
t h a t  a r e  g r e a t e r  than 12.5 a r e  suspect and should be considered est imates  
because t h e  highest ca l ibra t ion  buffer  ava i l ab le  i s  12.5 and pH e lec t rode  
performance degrades a t  high pH. The average pH f o r  t h e  f i e l d  blank was 7.51. 

F o r  t he  t o t a l  organic carbon (TOC) and t o t a l  inorganic carbon (TIC) analyses ,  
t h e  dupl ica te  analysis  was inadvertent ly  omitted from t h e  runs f o r  sample 8AP- 
96--2 (S96T000097). The sample was not rerun f o r  several reasons: 1)  t h e  
sample r e s u l t s  were consis tent  w i t h  those f o r  sample 8AP-96-1 (S96T000090); 2 )  
they were analyzed in t h e  same batch w i t h  8AP-96-1 which had very good 
precis ion f o r  these two analytes  ( R P D  f o r  TOC = 5.29%; and TIC = 0.58%) and 
f o r  l i q u i d  samples, i t  was believed t h a t  t he  precis ion f o r  sample 8AP-96-2 may 
be s imi l a r ;  and 3 )  t h e  TOC sample r e s u l t  was two orders  of magnitude below t h e  
act ion l i m i t  of 30,000 ,og/mL. 
rerun t o  include a dupl ica te  analysis  would have l i t t l e  added bene f i t .  

The G E A  detected both 137Cs and 13?s. 
with 6oCo in Table 1 .  
were: 2.10e-2 ,oCi/mL f o r  8AP-96-1 (S96T000092) and 1.96e-2 pCi/mL f o r  8AP-96-2 
(S96T000098). 

For t h e  90Sr ana lys i s ,  samples 8AP-96-2 and 8AP-96-FB each had a high r e l a t i v e  
percent d i f fe rence  (RPD) between the sample and dupl ica te  r e s u l t s .  For sample 
8AP-96-2 (S96T000098) the  RPD = 31.2% with a t o t a l  propagated uncertainty 
(TPU) of 17%; and f o r  sample 8AP-96-FB (S96T000093) the  RPD = 97.3% with a TPU 
of 91%. 
in t h e  sample. 
analyses on low a c t i v i t y  samples have not improved t h e  RPDs. 

-~ Procedures 

Resul ts  f o r  pH 

For the  above reasons, i t  was believed t h a t  a 

The 137Cs r e s u l t s  a r e  reported along 
The average concentrations of 134Cs f o r  the two samples 

These high RPDs and l a rge  TPU values were a t t r i b u t e d  t o  low a c t i v i t y  
No reruns were performed because h i s t o r i c a l l y  addi t ional  

Table 5 l i s t s  the ana ly t i ca l  procedures used f o r  performing t h e  sample 
analyses .  Abbreviations f o r  analyses a re  defined i n  t h e  t a b l e  notes. 

- 6 -  
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Supernate 

Supernate 

Supernate 

Supernate 

I 

N I P .  LA-548-121 Rev. D-1 

N/A LA-220-101 Rev. D-1 

n i A  LA-953.103 Rev. A-4 

N I A  LA-943-127 Rev. 0-1 

Analysis 

I TGA 

I Sp.G. 

I C P :  A L ,  Fe, Na 

TOC 

T I C  

A T  

GEA: 137Cs 

"sr 

241Am 

I 239/24OPu 

- 7 -  
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Abbreviations: 
N/A 
DSC = di f fe rent ia l  scanning calorimetry 
TGA = thermogravimetric analysis 
sp.t .  = specif ic  gravity 
OH = hydroxide 
IC = ion chromatography 
ICP = inductively coupled plasma 
TOC = to ta l  organic carbon 
T I C  = to ta l  inorganic carbon 
AT = to ta l  alpha 
GEA = gama energy analysis 

= not applicable (these are direct  samples) 

Reference 

1.  WHC-SD-WM-TSAP-071, Rev. OB, "Tank 241-AP-108 Grab Sampling and Analysis 
Plan",  dated Apr i l  15, 1996, Westinghouse Hanford Company, Richland, WA 
99352. 

2 .  WHC-SD-WM-DQO-001, Rev. 1, "Data Q u a l i t y  Objectives f o r  Tank Farms Waste 
Compatibi l i ty  Program", dated Apr i l  24, 1995, Westinghouse Hanford 
Company, Richland, WA 99352. 
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ATTACHMENT 1 

AP-108, GRAB SAMPLE BREAKDOWN 
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645 in. 
Riser 1 @30" 

S96T000088 
8AP-96-1 

Attachment 1 
AP-108 GRAB SAMPLE BREAKDOWN 

S96T000090 S96T000092 S96T000094 
DSC G E b  C1.137 k c h l n  
TGA pu.239n40 
TOC sr-Bo 
ne Am-241 

--- 

ICP U, FE, NI AT 
IC: anions 

PH 
OH 

Sp.G. 

645 in. 
Riser 1 @150" 

S96T000096 
8AP-96-2 

S96T000097 
DSC 
TGA 
TOC 

I C P  N. Fc, Na 
IC: inions 

nc 

PH 
OH 

Sp.G. 

S96T000098 S96T000099 
G E b  C1.137 Alcb1rc 
pu-239n40 

s1.90 
k . 2 4 1  

AT 

240 in. 
Riser 1 @30" 

S96T000089 
8AP-96-FB 

Archive after 
subsampling n 

S96T000091 
DSC 
TGA 
TOC 
TIC 

I C P  4 Fe, NI 
I C  inions 

PH 
OH 

Sp.G. 

S96T000093 
G E b  Cs-137 
PU-239R40 
SI-Bo 

Am-241 
AT 
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SAMPLE DATA SUMMARY 
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19-apr-1996 09:05:39 
R-0002- 1 

Table 1: Final Results f o r  Compatibility Study 
AP-108 GRAB 

RISER: ia3u 
SEGMENT #: 0AP-96-1 

SEGMENT PORTION: Supernate 



19-apr-1996 W:04:59 
A-0002- 1 

Table 1: Final Results for Carpatibility S t u d y  
AP-108 GRAB 

RISER: la150 
SEGMENT #: 8AP-96-2 

SEGMENT 



19-apr-1996 09:06:21 
A-0002.1 

Table 1: Final Resutts f o r  Cmpst ib i l i ty  Study 
AP-108 GRAB 

RISER: la30 
SEGMENT #: 8AP-96-FB 

SEGMENT PORTION: Field Blank 
I I  1 I I I I I I I I I I 

P 
Q, 

I 



WHC-SD-WM-DP-166, REV. I 
Table 2 

ICP Serial Dilution Results for Tank 241-AP-108 
Waste Compatibility Study 

Risers 1 @30" and 1 @I 50" 

RPD (Relative Percent Difference) = (ABS(Sample - Serial Dilution))l[(Sample +Serial Dilution)l2] X 100 

17 



Additional DSC Results for Tank 241AP-108 
Waste Compatibility Study 

Risers 1@30" and 1@150' 

-This ratio must be < 1 for Compatibility Energetics 

13 



Table 4 (1 of 2) 

WASTE COMPATIBILITY CORROSION RULES 

l l  I I I 

.O M [NO31 e= 5.5 M?[ 0 .3 <= [OH] < 10 M? I >= 1.2 M? 
I 

I /  t I I I 
.O M [NO31 <= 5.5 M?I 0 .3 c= [OH] 10 M? >= 1.2 M? I I I 

P w 



Table 4 (2 of 2) 

WASTE COMPATIBILITY CORROSION RULES 

96T00009; 
8AP-96-2 
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RADIOCHEMISTRY SAMPLE REPORT 

21 
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WBC 2 2 2 - 8  LABORATORY 
TANK APlOB, GRWP 96WM)lO 77 r I 

SDG 96000010 
Contact R. A. Esch SAMPLE SUMMARY 

c l i e n t  TVRS 
Tank AP108 

WHC-SD-WM-DP-166: RFV I 

LAB 
LDUTICU M T R l X  LEEL W L E  ID PRlDRlTI COLLECTED RECEIYED CLIENT W P L E  ID 

AP108 FB Radchn Tests 
APlO8 FB Radchm T e s t s 4  
AP108 S1 Radchm Tests 
APlO8 S1 Radchm Tests-D 
APlO8 51 Radchm Tests-S 
Dl Blank 
DI Blank 
D1 Blank 
Dl Blank 
DI Blank 
Lab con t ro l  Sample 
Lab Control Sample 
Lab con t ro l  Sample 
Lab Control Sample 
Lab Control Sample 

F i n a l  Report 

-LE S L r m R Y  
Page 1 

Page 1 
-I DATA SECTICU 

R: la30 S: BAP-96-FB C: LIQUID 
R: la30 S: UP-96-FB C: LIQUID 
R: la30 S: BAP-96-1 C: n L I W l D  
R: la30 S: BAP-96-1 C: n L l W l D  
R: la30 5: BAP-96-1 C: ll L IWIO 

L i a u m  
LIQUID 
LIQUID 
LIQUID 
LIQUID 
LIQUID 
LIQUID 
LIQUID 
LIQUID 
LIQUID 

S961000093 
S96TOOOWU) 
s%T000w2 
S96T000092D 
S96T000092S 
04855-2 
84883-2 
84881-2 
84889-2 
84892-2 
SL855-1 
54883-1 
54881- 1 
54889-1 
S4892-1 

01/04/96 14:45 

01/04/96 15:lO 

23 
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WHC 222-8 LABORATORY 
TANK AploB, CRWP WOOODlD 

QC BUMMARY 

WHC-SD-WM-DP-166, REV. I DAYS FRmITO 

CLIENT SAMPLE I D  ~ U T R I X  tarsi WYT RCVD RPTD SAMPLE ID SAMPLE ID 
X W L E  BASIS CULL RNO LAB DEPARTWWT ClvLlY OF 

PC BATCH CUSTmY 

96000010-L n/a AP108 FB Radchm Tests LIQUID 97 S96T000093 
AP108 S1 Radchm Tests LIQUID 97 S96TOOOG92 

APlO8 FB Radchm Tests-D L l W l D  
APlO8 51 Radchm Tests-D L I W l D  
APlO8 S1 Radchm Tests-S L lWlO 

97 S96T000093D 
97 S961000D92D 
97 S96TOOOWZS 

L l W l D  D I  Blank 
D I  Blank 
D I  BLank 
D I  Blank 
D I  Blank 
Lab Control Sanple 
Lab Control Sanple 
Lab Control Sanple 
Lab Control Sanple 
Lab Control Sanple 

L IWlD 
L l W l D  
LIQUID 
L l W l D  
L l W l D  
L l W l D  
L l W l D  
L l W l D  
L l W l D  
L IWlD 

84855-2 
84883-2 
84884-2 
84889-2 
84892-2 
54855-1 
54883-1 
54884-1 
54889- 1 
54892- 1 

Final Report 

PC SUCURY 
Page 1 

SUWIILY DATA SECTIOll 
Page 2 2 4 

Lab i d  222- 
PrOtoCoL GRAB 
Version 1.0 

Version 3.08 
Form DW-as 



m)G 960oM110 
Contact R. A. Esch I 

WHC 2 2 2 - 8  LABORATORY 
TANK APlOB, GROUP WWaolO 

PREP BATCH SUMMARY 

WHC-SD-WM-DP-166, REV. I 

Cl ien t  TYRS 
Tank APlO 

PREPARATIOY ERROR PUYCHETS ANALYZED W L I -  
TEST IUTRIK METHQ) BATCH 20 % CLIEYT I*YIE RE BLANK LCS DUPlORlG MSlOIIIG FlERS 

Alpha S p e c t r o s c w  
W LIQUID h r i c i u n - 2 4 1  96000303 15.0 2 1 1 212 

96000340 15.0 2 1 1 212 PU LlWlD Plutoniun-239 

Gaa P r c p o r t i m l  Comt ing  
SR LlOUID Stronr iun-89l90 96000341 15.0 2 1 1 212 

Gas P r c p o r t i m n l  Comt ing  
AT LlWlD Alpha Analysis 96000306 15.0 2 

fiaw Energy Analysis 
GEA LlGUID G a m  Spectroscopy 

1 1 2/2 1/1 

96000348 15.0 2 1 1 2/2 

Duplicates and Matr ix  Spikes are those w i th  o r i g i n a l  (C l i en t )  sanple i n  t h i s  Sanple De l i ve ry  Group. 
Blank and LCS planchets are those i n  the same preparat ion batch as sum Cl ient ,  Dupl icate o r  Spike sample. 

F i n a l  Report 

PREP BATCH -I 
Page 1 

-I DAlA SECTlCU 
Page 3 25 

Lab i d  222-s 
PrOtOCol GRAB 
V e r s i m  1.0 

Version 3.08 
Report date 04/101% 

Form DW-PBS 



SDG 96000010 

WHC 2 2 2 - 8  LABORATORY 
TANK APlM, GRW %COO010 

WORK SUMMARY 

WHC-SD-WM-DP-166, REV. I 
CLIENT *LE I D  

N S T r n Y  P r i o r i t y  RECEIVED PLANCHET TEST FIX ANALYZED REVIEUED BY METHm 

Apioa FB Radchnn Tests 596T000093 4885-5 AN 
R: la30 S: 8AP-96.W C: LIQUID 4855-7 AT 01/14/96 SLF Alpha Analysis 

n/a 

LAB WPLE ID 
LDuTlCU WLTRlX COLLECTED SUF- 

01/19/96 LLF Americim-241 

01/04/96 4892-5 GEA 01/16/96 PPB  am spectroscopy 
4884-5 w 01/22/96 LLF Plu ton im-239 
4889-6 SR 01/17/96 SLF strcntiun-89/90 

APlOB FB Radchem Tests-0 S96TOOOO930 4883-6 AN 01/19/96 LLF Americim-241 

R: la30 5: (UP-96-FB C: LIQUID 4855-8 AT 01/14/96 SLF Alpha Analysis 

4884-6 W 01/22/96 LLF Plu tcn im-239 
4889-7 SR 

01/04/96 4aw-6  GEA 01/16/96 PPB G m  Spectroscopy 

0 1 I 1  7/96 SLF Stron t im-89/90  

S96TOOOO92 4883-3 AM 01/19/96 LLF Amr ic iun-241 APlO8 S1 Radchem Tests 
R: la30 s: 8AP-96-1 C: n LIQUID 
n/a 

4855-4 AT 01/14/96 SLF Alpha Analysis 

4884-3 w 01/22/96 LLF Plutoniun-239 
4889-4 SR 01 I 1  7/96 SLF Strontiun-89/90 

01/04/96 1,892-3 GEA 01/16/96 PPB G m  Spectroscopy 

AP108 s1 Radchem Tests-0 596T0000920 4883-4 AN 01/19/96 LLF Americiun-241 
R :  la30 S: 8AP-96-1 C: n LlQUlD 4855-5 AT 01/14/96 SLF Alpha Analysis 

01/04/96 4892-4 GEA 0 1 I 1  6/96 PPB G a m  Spectroscopy 
4884-4 PU 01/22/96 LLF Plutoniun-239 
4889-5 SR 01 /17/96 SLF Strontiun-89/90 

m o a  s1 Radchem Tests-S s96~000092s 4855-6 AT 01/14/96 SLF Alpha Analysis 

R: la30 s: .SAP-96-1 C: n LIQUID 
01/04/96 

~4855-2 1,855-2 AT 01/14/96 SLF Alpha Analysis D I  Blank 
LIQUID 

D I  Blank 84883-2 4883-2 AN 01 I 1  9/96 LLF Americiun-241 
LIQUID 

DI Blank 84884-2 4884-2 
LIQUID 

W 01/22/96 LLF Plutoniun-239 

D I  Blank 84889-2 4889-2 SR 01/17/96 SLF s t ron t im-89/90  

LlWlO 

Final Report 

YORK S L M A R Y  
Page 1 

SUWURY DATA SECTICU 
Page 4 
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WHC 2 2 2 - 8  LABORATORY 
TANK APlO8, GRW 96000010 

Contact R. A. Esch WORK SUMMARY, cont. 

1 1 2  AM Americiun-241 222-S Lab Ana ly t i ca l  Procedure 2 

1 1 2  GEA G a m  Spectroscopy 222-S Lab Ana ly t i ca l  Procedure 2 
222-S Lab Ana ly t i ca l  Procedure 2 1 1 2  PU Plutoniun-239 

SR S t r O n t  i un-89190 222-S Lab Ana ly t i ca l  Procedure 2 1 1 2  

TOTALS 10 

AT Alpha Analysis 222-5 Lab Ana ly t i ca l  Procedure 2 1 1 2 1  

5 5 10 1 

CLIENT W L E  I D  LAB WHPLE ID 
LOwT101 M T R I X  COLLECTED 

6 
7 
6 
6 
6 

31 

WHC-SD-WM-DP-166, REV. 

71 Tank AP108 

I 

CUSTWY P r i o r i t y  RECEIVED PLANCHET TEST FIX ANALYZED REVIEWED BY UETHW 

DI Blank 84892-2 4892-2 GEA 01/16/96 PPB G a m  Spectroscopy 
LIQUID 

Lab Control  Sanple S4855-1 4855-1 AT 01 I 1  4/96 SLF Alpha Analysis 
LIQUID 

Lab Control  Sanple 54883-1 4883-1 W 01/19/96 LLF Americ im-241 
LIQUID 

Lab Control  Sanple S4884-1 4884-1 W 01/22/96 LLF Plutoniun-239 
LIQUID 

Lab Control Sanple S4889-1 4889-1 SR 01 I 1  7/96 SLF Stront iun-89/90 
LlQUID 

Lab Control S q l e  S4892-1 6892-1 GEA 01/16/96 PPB G m  Spectroscopy 
LIQUID 

F i n a l  Report 

W R K  m R Y  
Page 2 

Page 5 
S M R V  DATA SECTION 
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W H C  2 2 2 - 8  L A B O R A T O R Y  
TANK A P l O 8 ,  KROUP 96000010 

B L A N K S  

WHC-SD-WM-DP-166, REV. I 

L a b  sampl.e i d  84855-2 I Dept sample i d  I C l i e n t  sample i d  D I  B l a n k  
M a t e r i a l l M a t r i x  LIQUID 

Lab sample i d  84883-2 C l i e n t  sample i d  DI B l a n k  
Dept  sample i d  M a t e r i a l l M a t r i x  LIQUID 

RESULT 2 0  TPU M O A  RDL QUALI- 
ANALYTE CAS NO uCi/mL x UCilmL uCi/mL FIERS TEST PREP BATCH 

1 Amer ic ium 241 1 4 5 9 6 - 1 0 - 2  5 A M  9 6 0 0 0 3 4 3  I 

L a b  sample i d  04884-2 I Dept  sample i d  I C l i e n t  sample i d  DI B l a n k  
M a t e r i a l l M a t r i x  LIQUID 

RESULT 2 0  TPU MDA ROL QUALI- 
ANALYTE CAS NO uCi lmL X UCilmL UCilmL FIERS TEST PREP BATCH 

P l u t o n i u m  2 3 9 l 2 4 0  PU 9 6 0 0 0 3 4 0  

I 1 
L a b  sample i d  84889-2 I Dept  sample i d  I C l i e n t  sample i d  DI B l a n k  

M a t e r i a l l M a t r i x  L IQUID 

RESULT 2 0  TPU I D A  RDL QUALI- 

Superna tan t  l 1 qu id  

F i n a l  R e p o r t  

BLANKS 
Page 1 

SUMMARY D A T A  SECTION 
Page 6 
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P r o t o c o l  GRAB 
V e r s i o n  1 . 0  

V e r s i o n  3.08 
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W H C  2 2 2 - 8  L A B O R A T O R Y  
T A Y K  APlOB, GROUP 96000010 

B L A N K S  

WHC-SD-WM-DP-166, REV. I 

Lab sample i d  84892-2 I Dept sample i d  
C l i e n t  sample i d  0 1  Blank  

W a t e r i a l l W a t r i x  L IQUID 

R E S U L T  2a TPU WDA RDL QUALI- 
A N A L V T E  C A S  N O  UCiImL X UCiImL uCi lmL F I E R S  T E S T  PREP BATCH 

G E A  A n a l y t e s  
Coba l t  60 10198-40-0  GEA 96000348 
Cesium 137 10045-97-3  G E A  96000308 

Supernatan t  l i q u i d  

F i n a l  a e p o r t  

BLANKS 
PaQe 2 

SUMMARY D A T A  SECTION 
Page 7 23 

Lab i d  2 2 2 - s  
P r o t o c o l  G R A B  

V e r s i o n  1.0 

V e r s i o n  3.08 
Repor t  d a t e  04110196 

Form DVD-BLANK 



SDG 96000010 1 Cmtac t  R A. Esch 

St ron t iun  90 15 SR 

WHC 2 2 2 - 8  LABORATORY 
TANK APloB, CRDUP w 0 o M ) l O  

LAB CONTROL SAMPLE8 

5 . 0  TI -123 96000341 

Tank APlO8 

WHC-SD-WM-DP-166, REV. I 

Lab sanplc i d  S4855-1 
Dept sMglc i d  

C l ien t  sanple i d  Lab Control  S a m l e  
Mater ia I /Matr ix LIQUID 

~~ 

RESULT 20 TPU MDA RDL WALI- ADDED 20 ERR REC 30 LMTS PROTOCOL 
ANALYTE UCilmL X UCilmL uCi/mL FIERS TEST uCi/mt X X (TOTAL) LIMITS PREP BATCH 

Lab sanple i d  54883-1 C l i e n t  sanple i d  Lab Control  Sanule 
Dept sample i d  Meter ia l /Matr ix LIQUID 

RESULT 20 TPU MDA RDL QUALI- ADDED 20 ERR REC 30 LMTS PRDTOCOL 
ANALYTE uCi/mL X uCi/mt uCi/W FIERS TEST uCi/n!l X X (TOTAL) LIMITS PREP BATCH 

15 5.0 79-121 96000343 I 

Lab sanple i d  S 4 W - 1  
Dept sample i d  

C l i e n t  sample i d  Lab Control  S a m l e  
Mater ia l lMat r i x  LIQUID 

RESULT 20 TPU UDA RDL QUALI- ADDED 20 ERR REC 30 LMTS PROTOCOL 
ANALYTE uCi/mL X uCi/mL uCi/mL FIERS TEST uCi/mL X X (TOTAL) LIMITS PREP BATCH 

Plutoniun 239/240 15 PU 5 . 0  75-125 96000340 

I I 
Lab sample i d  SL889-I 

Dept sample i d  I C l i e n t  sanple i d  Lab Control  Samle 
Mater ia l /Matr ix 

Supernatant l iquid 

F i n a l  R e p o r t  

LAB CCUTROL SAMPLES 
Page 1 

SUCURY DATA SECTICU 
Page 8 23 

Protocol  CRAB 
Version 1.0 

Version 3.08 
Report da te  04 10 96 

Form DVO-LCS 



Contact R A. Esch 

WHC 2 2 2 - 8  LABORATORY 
TANK AP108, GllWP 96000010 I I 

LAB CONTROL SAMPLE8 

WHC-SD-WFJ-DP-166, REV. I 

LA s q l e  i d  S489.2-1 C L i m t  sanple i d  Lab Control  S m L e  
Dept sanple i d  R a t e r i a l l M a t r i x  LIwlo 

RESULT 2a TPU WDA ROL PUALI- ADDED 20 ERR REC 30 LMTS PROTOCOL t- ANALYTE UCilmL X uCilmL ucilmt FlERS TEST uCilmt X X (TOTAL) LIMITS PREP BATCH 

GEA Analytes 
Cobalt  M) 1s 76-124 96000348 
C e s i m  137 15 76-124 96000348 

Supernatant Liquid 

Final R e p o r t  

U B  CUJTRDL SUIPLES 
Page 2 

Page 9 
S l H U R Y  DATA SECTICU 
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WEC 2 2 2 - 8  LABORATORY 
TANK AplW, GlMuP 96000010 

DUPLICATE 

Loc: Riser: l a 0  Seg: 8AP-96-1 Core: n/a 

WHC-SD-WM-UP-166, REV. I 

LOC: Riser: l a 0  Seg: 8AP-96-1 Core: n l a  I 

SDG 96000010 C l i e n t  T M S  
Contact R. A. Esch Tank APlO8 

DUPLICATE CRIClNAL 
Lab sample i d  S96T000092D Lab sanple i d  S96TOOOO92 C l i e n t  sanple i d  APlOB S1 Radchern Tests 

Dept s q l e  fid Dept sanple i d  Locst ion/Matr ix R: l a 0  S: MP-96-1 C: n 
Received 01/04/96 Col lec ted  

Chain of  c u s t d y  i d  n/a 

DUPLICATE 2u TW K I A  FBL PUILI- ORIGINAL 24 TPU K I A  PUALI- RPD b PRDT 
ANALYTE U3lnl X &ilk r C i I n l  FIERS TEST u C i / M  X uCi/al  FIERS X TOT LlUlT 

Total Alpha  U 
S t r o n t i m  90 18 17 37 
k r i c i m  241 U 
P l u t o n i m  239/240 16 16 33 
E A  Analytes 
Cobalt 60 U 
Cesim 137 15 15 32 

F i n a l  Report 

DUPLICATES 
Page 1 

S u e u R V  DATA SECTIOU 
Page 10 
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WEC 222-8 LABORATORY 
TANK APloB, GRW WMMOlO 

DUPLICATE 

WHC-SD-WM-DP-166, REV. / 
MG 96000010 C l i e n t  TYRS 

Cmtac t  R. A. Esch Tank APlO8 
DUPLICATE ORIGINAL 

Lab sanple i d  S961000093D Lab sanple i d  S96T000093 C l i en t  sanple i d  APlO8 FB Radchem Tests 
Dept smple i d  Dept sanple i d  Locnt icMWatr ix  R: la30 S: 8AP-96-FB C: LIWlD 

Received 01/01/96 Col lected 
Chain of custody i d  n/a 

Pluton iun 239/240 
GEA A M l V e s  
Cobalt 60 
Cesiun 137 

Supernatant l i q u i d  

I I Lac: Riser: 1@30 Seg: BAP-96-FB Core: n/a I LOC: Riser: la30 Seg: UP-96-FB Core: nfa I 

F i n a l  Report 

DUPLICATES 
Page 2 

Page 11 
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WHC 2 2 2 - 8  LABORATORY 
TANK A P l M ,  EROUP 96DWDlD 

MATRIX SPIKE 

Total  Alpha AT 

WHC-SD-WM-DP-166, REV. 

5.0 77-123 

3DC 96000010 C l i e n t  TURS 
Contact R. A. Esch Tank AP108 

H4TRlX SPIKE OR I GI NIL 
Lab ample i d  S9610000922 

Dept smple i d  
Lab s m p l e  i d  S96TOOO092 

Oept sanple i d  
C l i e n t  sample i d  AP108 S1 Radchem Tests 

Locat ionlMatr ix R: 1930 s: 8AP-96-1 c: n LlpulD 
Received 01/04/96 Col lected 

Chain of custody i d  n/s 

Supernatant l iquid 

LOC: Riser: 1930 Seg: IXP-96-1 Core: n l a  

F i n a l  Report 

mTrtIx SPIKES 
Page 1 

Page 12 
SINURY DATA SECTloY 

Loc: Riser: l a 0  See: UP-96-1 Core: n l a  

Lab i d  222-S 
Protocol  GRA 
Version 1.0 

Version 3.08 
Form D M - M S  



W E  C 2 2 2 - 8  L A B O R A T O R Y  
TAMK A P l O I ,  6ROUP 96000010 

D A T A  S H E E T  

WHC-SD-WM-DP-166, REV. I 
SOG 96000010 C l i e n t  TURS 

C o n t a c t  R .  A .  E s c h  Tank AP10 

L a b  s a m p l e  i d  S961000093 C l i e n t  s a m p l e  i d  APlO8 F B  Radchem T e s t s  
DepP s a m p l e  i d  

R e c e i v e d  0 1 / 0 4 / 9 6  C o l l e c t e d  
C h a i n  o f  c u s t o d y  i d  n l a  

1 0 0 9 8 - 9 7 - 2  
A m e r i c i u m  241 1 4 5 9 6 - 1 0 - 2  
P l u t o n i u m  2 3 9 / 2 4 0  

S u p e r n a t a n t  l i q u i d  

I I Loc:  R i s e r :  l a 3 0  See:  8AP-96-FE C o r e :  n l a  

T i n a 1  a e p o r t  

D A T A  SHEETS 
Page 1 

SUMMARY DATA SECTION 
Page 13  35 

P r o t o c o l  BRA 
V e r s i o n  1 .0  

Form D V O - O S  

R e p o r t  d a t e  0 4 / 1 0 / 9 6  



W H C  2 2 2 - 8  L A B O R A T O R Y  

APlOI  5 1  Radchea T e a t s  
TANK APlOI. CROUP 96000010 

S96T000092 
D A T A  S H E E T  

WHC-SD-WM-DP-166, REV. I 
SDG 96000010 C l i e n t  TURS 

Con tac t  R .  A .  Esch Tank AP108 

Lab sample i d  S96T000092 C l i e n t  sample i d  AP108 51 Radchem Tes ts  
Dept sample i d  L o c a t i o n l n a t r i x  R :  1930 5: 8AP-96-1 C:  n LlOUlD 

Received 01104196 C o l l e c t e d  
Cha in  o f  cus tody  i d  n l a  

AYALYTE 
RESULT 2 0  TPU MDA RDL PUALI- 

CAS YO UCil.1 % U C i l m L  U C i l m L  FIERS TEST 

T o t a l  A lpha 12587-46-1 AT 
S t r o n t i u m  90 10098-97-2 17 SR 
Amer ic ium 241 14596-10-2 AM 
P l u t o n i u m  2391240 16 PU 
GEA A n a l y t e s  
Coba l t  60 10198-40-0 GEA 
Cesium 137 10045-97-3 15 G E A  

Superna tan t  l i q u i d  

LOC: R i s e r :  1130 Seg: 8AP-96-1 Core: n l a  

F i n a l  R e p o r t  

DATA SHEETS 
Page 2 

SUMMARY DATA SECTIOY 
Page 14 

35 

Lab i d  222 -5  
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WBC 2 2 2 - 6  LABORATORY 
T N K  AP108, GRQIP w 0 O M ) l O  I I 

SDG 96000010 
A. 

XETROD BUXXARY 
IJERICIU-261 

ALPHA SPECTROSCOPY 

C l i e n t  TYRS 
Tank APlO8 

WHC-SD-WNi-DP-166, REV. I 
REBULTB 

CLIENT WPLE I D  W P L E  I D  TEST F I X  PLANCHET 2L1 
UB RAY SUF- A m e r i c i u  

~ 

Preparation batch 96000343 
AP108 FB Radchn Tests S96T000093 4883-5 
APloB FB Radchem Tests-D S96TOOOWU) 4883-6 
APloB 51 Redchm Tests S96TO00092 4883-3 
APloB S1 Radchn Tests-D S96TOOOO92D 4883-4 
D I  Blank 84883-2 4883-2 
Lab Control Sanple 54883-1 4883-1 

Ymina l  values ard l i m i t s  fran method RDLS (uCi/nt) 
Slqernatant Liquid 

METHOD PERFORMANCE 
LAB MU SUF- m ALIP PREP DILU- YIELD EFF MWT FW DRIFT DAYS ANAL - 

CLIENT SAMPLE I D  SAMPLE ID TEST FIX uCi/d 11 FAC TION X X nin keV KeV HELD PREPARED YZED DETECTOR 
~ ~ ~~ ~ _______ 

Preparation batch 96000343 2u prep e r ro r  15.0 X Reference 
APlO8 FB Radchem Tests S96T000093 1.00 1.00 01/19/96 AL105402 
AP108 FB Radchem Tests-D S9610000930 1 .oo 1 .oo 01/19/96 AL105413 
AP108 S1 Radchem rests  S96T000092 1 .oo 1 .oo 01/19/96 AL105413 
AP108 S 1  Radchn Tests-D S961000092D 1 .oo 1.00 01/19/96 AL105391 
DI Blank 84883-2 1.00 1.00 01/19/96 AL105402 
Lab Control Sanple 54883-1 1.00 101 01/19/96 AL105391 

Ymina l  v a l e s  and l i m i t s  fran method 0. loo 30-105 30 
20-55 

F i n a l  R e p o r t  

wnm SWARIES 
Page 1 

D l l l U R Y  DATA SECTION 
Page 15 37 

Protocol CRAB 
Version 1.0 

Version 3.08 
Form DVD-CWS 



Test & Matrix 

Contact R. A. Esch 

WRC 2 2 2 - 8  LABORATORY 
TANK AP100, GRW 96OM)olO 

METEOD SUMMARY, GODt. 
MERICIU I -Y l  

ALPHA SPECTROSCDPY 

WHC-SD-Wi\rl-DP-166, REV. I 

PROCEDURES REFERENCE 222-5 Lab Analytical Procedure 
Lo-160-103 Core Segment Extrusion Process and Sanple 

Preparation, rev 17 
LA.,953-103 Deterininatin of Americium by Extraction by 

TRU.Spec Resin, rev 13 
LA-508-104 Total Alpha Counting by Alpha ProportioMl 

Counting, rev 14 
LA-508-161 Alpha Energy Analysis using the Genie System, 

rev 11 

Final Report 

*ETIoD SUlURIES 
Page 2 

S l M A R Y  DATA SECTION 
Page 16 33 

F a  6 SMPLES YIELD 88 t 11 

Lab i d  pPZ-S 
Protocol CRIB 
Version 1.0 

Version 3.08 
Form DVD-CMS 



WHC 222-8 LABORATORY 
TbNK APlM, GRWP 96000010 

METHOD SUMMARY 
PLUTCUIUI-239 

ALPHI SPECTKSCOPY 

SDG WOO0010 

WHC-SD-WM-DP-166, REV. I RESULTS 
LAB RAU SUF- P l u t m i r n  

CLIENT W L E  ID SAUPLE I D  TEST FIX PLANCHET 239/240 

preparat ion batch 96000340 
APlOB FB Radchem Tests S96T000093 4884-5 
APloB FB Radchem Tests+ S96TOOOO93D 
APloB S1 Radcha Tests S961000092 WUU-3 
APlW S1 Radchem Tests-0 59610000920 4884-4 
DI  Blank 04884-2 4884-2 
Lab Control  S w l e  54884-1 4884-1 

uminsl values and l i m i t s  frm method 

4884-6 

RDLS (rCi /nW 
Stpernatant l iquid 

METHOD PERFORMANCE 

CLIENT SMPLE ID SAUPLE ID TEST FIX mi/* nl FAC TlCU X X min keV KeV HELD PREPARED YZm DETECTDR 
LAB F W  SUF- Y ) A  ALIP PREP DILU- YIELD EFF CWNT N H M  DRIFT DAYS ANAL- 

P r e p a r a t i m  batch 96000340 20 prep e r r o r  15.0 X Reference 
LPlO8 FB Radchem Tests S96T000093 1 .oo 1 .oo 50 01/22/96 AL105391 
AP108 F8 Radchem Tests-D S961000093D 1 .oo 1 .oo 50 01/22/96 AL105402 
AP108 S1 Radchem Tests S96T000092 1 .oo 1 .oo 50 01/22/96 AL105391 
AP108 S1 Radchem Tests-D S961000092D 1.00 1.00 50 01/22/96 AL105402 
D I  Blank 84884 - 2 1.00 1.00 50 01/22/96 AL105402 
Lab Control  Ssnple 54884-1 0.100 101 50 01/22/96 AL105391 

YminaL values ard L imi ts  frm method 0.100 30-105 30 
20-55 

F i n a l  R e p o r t  

METIKO W R I E S  
Page 3 

f u . u R Y  DATA SECTICU 
Page 17 39 

Lab i d  222-5 
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Version 3.08 
Report date 04/10/96 

Form DVD-CIIS 



Test &- Mat r ix  

Contact R. A. ESCh 

WHC 2 2 2 - 8  L A B O R A T O R Y  
TANK Apl08, GRDUP 96oOw10 

METHOD SUMMARY, COnt. 
PLUTOUIW-239 

ALPHA SPECTROS~Y 

WHC-SD-WM-DP-166, REV. J 

PROCEWRES REFERENCE 222-5 Lab Ana ly t i ca l  Procedure 
LO-160-103 

LA-943.127 Determinat ion of Pu by l o n  Exchange, r e v  10 
LA-508-101 

LA.508-161 

Core Segment Ex t rus ion  Process and Sanple 
Preparation, rev  17 

Total  ~ I p h a  Counting by Alpha P r o p o r t i m l  
Counting, r e v  14 
Alpha Energy Analysis Using the  Genie System, 
r e v  11 

F i n a l  R e p o r t  

RTna) EWLDIES 
Page 4 

Page 18 
S u l V s Y  DATA SECTIOU 

43 

C l i e n t  TYRS 
Tank AP108 

AVEFAGES t 2 SD 
FOR 6 SWPLES 

WA 2.2E-03 f 1.1E-02 
YlELD 46 t 21 

EFFIClENCY 50 f 0 

Lab i d  U 2 - S  
Protocol  GRAB 
Version 1.0 

Version 3.08 
Report da te  94/10/% 

Form DVD-CIIS 



Test Matr ix  Llwlo 
SDG %000010 

Contact 1 .  A. Esch 

WHC 2 2 2 - 8  LABORATORY 
TANK APlM, PCW WOOOOlD 

METHOD BUXMARY 
STRCUTIUI-Wm 

U S  PlKlwRTlaUL CCWTINC 

REBULTB WHC-SD-Wbf-%'-166, REV. I 
UB RAY SUF- 

CLIENT W L E  ID W L E  ID TEST FIX PLANCMET S t r o n t i r n  90 

C l i e n t  TVRS 
Tank AP108 

P r e p s r s t i m  batch Wow341 
APlW FB Radchem Tests S%T000093 
AP1W FB Radchem Tests-D S96TOO0093D 
APlo8 S I  R&hm Teats S%T000092 
APlW S1 Radchn Tests-D S96T000092D 
DI Blank 04889-2 
Lab Control S-le S4889-1 

Yminal values and l i m i t s  fran method 

4889-6 
4889-7 
4889-4 
4889-5 
4889-2 
4889- 1 

RDLs (uCi/nr) 
Slqernetant l iqr id 

METBOD PERFORMANCE 

CLIENT SAMPLE I D  SUlPLE ID TEST F I X  uci / l l  nl FAC TIQl  X X nin keV KeV WELD PREPARED YZED DETECTOR 
LAB F W  SUF- mA ALlP PREP DILU- YIELD EFF M U N T  N H M  DRIFT DAYS AUAL- 

Preparation batch 96000341 20 prep er ro r  15.0 X Reference 
AP1W FB Radchem Tests S961000093 5.00 1.00 41 
APlW FB Radchem Tests-D S96TOOOO93D 5.00 1 .oo 41 
AP108 S1 Radchem Tests S96T000092 0.200 101 41 
APlOB S1 Radchem Tests-D S96T0000920 0.200 101 41 
DI Blank 84889-2 5.00 1.00 41 
Lab Control Sanple 54889-1 1 .oo 1 .oo 41 

N n i n a l  values and l i m i t s  frm method 

~ ~~~ 

0.100 30-105 10 
20-55 

01/17/96 I462687010 
01/17/96 UB2687010 
01/17/96 W2687010 
01/17/96 I462687010 
01/17/96 U82687010 
01/17/96 UB2687010 

F i n a l  Report 

HETWX) W R I E S  
Page 5 

Page 19 
SUWIII'I DATA SECTIM 

41 

Protocol GRAB 
Versian 1.0 

Version 3.08 
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UHC 2 2 2 - 8  LABORATORY 
1 I TANK WlO8, CRDUP 96000010 

Test Matrix 
SDC %000010 

Contact R.  A. Esch 
METHOD BUYWARY, cont. 

STRONTIU-OPIW 

WHC-SD-WM-DP-166, REV. I 
I I 1  I 

LVEUAGES f 2 sn 
FOR 6 W L E S  YIELD 94 2 

MDA 5 . E - 0 6  f 1.8E-O$ 

EFFICIENCY 41 f 0 

PROCEDW(ES REFERENCE 222-s Lab Analytical Procedure 
10-160-103 Core Segment Extrusion Process a d  Sanple 

Preparation, rev 17 
LA-220-101 High leve l  Strontium 89/W i n  aqueous sanples, 

rev 41 
LA-508-11NB Operation of the [Tennelec LB-5500 ( ~ 0 ,  A-5). 

LE-1000 (n.1. A-3), C m  Products 01.4, A-2)I 

F i n a l  Report 

YETmO SIMURIES 
Page 6 

Page 20 
S U l u R Y  DATA SECTICU 
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Protocol CRAB 
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Report date 04 10 W 
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Test mat r ix  LlpulD 

Contact R. A. Esch 

WHC 2 2 2 - 8  LABORATORY 
TANK AFlll8, GRW 9600001D 

METHOD SUMMARY 
ALFW ANALYSIS 

GAS PROPORTIOYAL C(XIYTIWG 

C l i e n t  TURS 

WHC-SD-WM-DP-166, REV. I RESULTS 

CLIENT W L E  I D  WLE ID TEST FIX PLANCHET Alpha Emi t te rs  2+1 2n 
UB M Y  WF- 1: Tota l  2: Sun, Alpha RESULT RATIO ($3 

Preparat ion batch WOO0306 
APlO8 FB Rdchem Tests S961000093 
APloB F8 Radchem Tests-0 S961000093D 
AP108  S1 Radchem Tests S96TOOOO92 
AP108 S1 Radchen T e s t s 4  S%T000092D 
AP108 51 Radchenr Tests-S S96T000092S 
DI Blank 84855-2 
Lab Control  Sanple 24855-1 

Yminal value0 and L imi ts  f ran  method 

4855-7 
4855-8 
4855-4 5.911-05 
4855-5 6.03E-05 
4855-6 
4855-2 
4855-1 

RDLs (ICi/nL) 
Slpernatant l i q ~ i d  

8D 
Average 

METHOD PERFORMANCE 
LAB RAY SUF- I O A  ALIP PREP DILU- RESID EFF COUUT FYHM DRIFT DAYS AYAL- 

CLIENT SMPLE ID W P L E  ID TEST F I X  uCi/n* d FAC T I M  W % min  keV KeV HELO PREPARED YZED DETECTDR 
~ 

Preparat ion batch 96000306 2n prep e r r o r  15.0 X R e f e r m e  
AP108 FE Redchen Tests S961000093 1 .OD 23 
APlO8 FB Radchnn Tests-D S961000093D 1.00 23 
AP108 S l  Radchem Tests S96T000092 101 23 
APlOE 51 Radchem Tests-D 596T000092D 101 23 
AP108 S l  Radchen Tests-S S961000092S 1 .OD 25 
01 BLenl; 84855-2 101 23 
Lab Control  Sarrqle 54855-1 1.00 23 

N u n i d  values and l i m i t s  frm method 0.100 30 
20-55 

~~~ 

01/14/96 YE27607 
01/14/96 US27807 
O l / l P / %  US27807 
01/14/96 US27807 
01/14/96 UB27807 
01/14/96 UB27807 
01/11/96 yB27807 

F i n a l  Report 

minm SUCURIES 
Page 7 

W R Y  DATA SECTlDu 
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Protocol  GRA 
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SDG 96000010 
Cmtac t  . A. Esch 

WHC 2 2 2 - 8  LABORATORY 
TANK AP108, GRaR 96000010 

METHOD SUMMARY, cont. 
ALPHA ANALYSIS 

WS PROWIITIQIAL C C W T I Y G  

WHC-SD-WM-DP-166, REV. 1 

Lo-160-103 Core Segment Ex t rus ion  Process and Sanple 
Preparation, r e v  17 

LA-508-1011 Alpha in l i q u i d  samples, r e v  42 
LA-508-1lNA Operation of the  [Tewelec LB-5500 (n-0, A-5) ,  

LB-1000 (n.1, A-31, G a m  Products (n4, A - 2 ) l  
AlphafBeta Counting Systems 

F i n a l  Report 

METHOD SUllARIES 
Page 8 

Page 22 
-Y DATA SECTlDU 

4% 

C l i e n t  TURS i Tank AP108 

AVERAGES t 2 SD MDA 7.OE-04 f 1.5E-03 
F a  7 W L E S  EFFICIENCY 23 t 0 

1 
Lab i d  Z22-s 

Protocol  GRAB 
Vt rs ion  1.0 

Version 3.08 
Form DW-CIIS 



UHC 222-8 LABORATORY 
TANK APlM. GRCUP WOO0010 

SDG 96000010 

PROCEDURES REFERENCE 222-5 Lab Analy t i ca l  Procedure 
LO-160-103 Core Segment Ex t rus ion  Process end Sarrple 

METHOD SUMMARY 
OJUA SPECTROSCWY 

wllu ENERGY UlALYSlS 

AVERAGES f 2 SD MDA 4.2E-04 f6 .58-04 - FOR 5 SAMPLES YIELD __ t 

Tank APlO8 

WHC-SD-WM-DP-166, REV. I 
RESULTS 

CLIENT SAMPLE I D  W L E  I D  TEST FIX PLANCHET Cobelt 60 C e s i m  137 241 Europium 154 E u r o p i m  155 
UB RAW WF- hner ic ium 

Prepnra t im batch WOO0348 
AP108 FB Radchm Tests 596T000093 4892-5 U 
AP108 FB Radchm T e s t s 4  S961000093D 4892-6 - u  
APl08 S l  Radchm Tests S96TOOOWP 4892-3 1.9M 01 
AP108 51 Radchnn Tests-0 S9610000920 4892-4 ok 
D I  Blank 84892-2 4892-2 U 
Lab Control  Sanple 54892-1 4892- 1 ok 

Naninal  values and l i m i t s  frm nethod RDLs (dim.) 
Supernatant liquid 

METHOD PERFORMANCE 
U B  RAW WF- IUX I Q A  ALIP WEP DILU- YIELD EFF tDUUT F W  DRIFT DAYS ANAL- 

CLIENT SAUPLE I D  SAMPLE I D  TEST FIX u C i / l l  11 FAC TlCU X X nin keV KeV HELD PREPARED YZED DETECTOR 

Preparat ion batch 96000348 2u prep e r r o r  15.0 X Reference 

AP108 FB Radchem Tests S96T000W3 1 .oo 1 .w 01/16/96 
1 .DO 1 .oo 01/16/96 APlOB FB Radchnn Tests-D S967000093D 

0.100 1.00 01/16/96 APlO8 SI Radchm Tests S96T000092 

0.100 1 .oo 01/16/96 APlO8 S1 Radchm Tests-D S96T000092D 

84892-2 1 .oo 1 .oo 01/16/96 D I  Blank 

Lab Control  Sanple 54892-1 1.00 1.00 01/16/96 

Nmina l  values and l i m i t s  frm m t h d  0.100 50 

F i n a l  Report 

WETHDD SUCURIES 
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SDC 96000011 
Contact R. A. Esch 

WHC 2 2 2 - 8  LABORATORY 
TANK AploB, GKUP %GOO011 

SAMPLE SUMMARY 

WHC-SD-WM-DP-166, REV. I 

Tank APlO8 

LAB 
CLIENT UllPLE I D  LOUTIOW MTRlX LEVEL SAMPLE I D  PRIORITY aKLECTED RECEIVB) 

AF’lO8 S2 Radchem Tests R: 19150 S: UP-96-2 C: L I W I D  S96TOOOO98 01/04/96 15:lO 
AP108 SZ Radchen Tests-D R: 13150 S: SAP-96-2 C: LIQUID S96TOOOOPBD 
lip108 S2 Redchem Tests-$ R: 19150 S: UP-96-2 C: LIQUID S96T000098S 
D I  Blank L I W I D  04855-2 
D I  Blank LIQUID 04883-2 
DI Blank L l W l D  04884-2 
D1 BLank LIQUID 04889-2 
D I  Blank LlWlD 64892-2 
Lab Control  Sample LIQUID 54855-1 
Lab Control  Sanple L l W l D  54883-1 
Leb Control Sample LIQUID S 4 W - 1  
Lab Control  Sanple L l W l D  54889-1 
Lab Control Sample LIQUID ~ 4 8 9 2 - i  

F i n a l  Report 

*LE SUCURI 
Page 1 
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I SDG 96000011 1 Contact R. A, Esch 

WHC 222-8 LABORATORY 
TANK AP108, GRWP %000011 

QC BUMMARY 
C l i e n t  TURS 

Tank APlO8 I 
WHC-SD-WM-DP-166, REV. / DAYS FRmfiO 

CHAIN OF X -LE BASIS CULL R C M  UB DEPARTMENT 
PCBLTCH CUSTCOY CLIENT SAMF’LE ID WlTRlX WlST AUCUNT AUCUNT R C M  RPTD SAMPLE I D  SIWPLE I D  

96000011-L n l a  AP108 S2 Radchen Tests LIWlD 97 5967000098 

AP108 S2 Radchem Tests-D LIQUID 97 596T0000980 
AP108 S2 Radchem Tests-S L l W l D  97 S961000098S 

L IWID DI Blank LIQUID 04855-2 
D I  Blank LIQUID 84883 - 2 
D I  Blank LlWID 84884-2 
D I  Blank LlQUlO 84889-2 
D1 Blenk L l W l D  84892-2 
Lab Control  Sample L l W l D  S4855-1 
Lab Control  Sample LIQUID S4883-1 
Lab Control  Sample LIQUID S4884-1 

Lab Control  Sample LIQUID 54892- 1 
Lab Control  Sample LIWlD s4889- 1 

F i n a l  Report 
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Contact R. A. Esch 

TES MATRIX WTHDD 

WIiC 2 2 2 - 8  LABORATORY 
TANK APlO8, G R a R  WOOOOll 

P R E P  BATCH S U M U A R Y  

WHC-SD-WM-DP-166, REV. I 
PREPARATIOY ERROR PLAYCHETS AYALYZW U L I -  
BATCH & X CLIENT *ORE RE BUNK LCS WP/ORIG MSlmlG FIERS 

~~~~ ~ ~ ~ ~ ~ ~~~~~ 

Alpha S p e c t r o s c w  
All LIQUID m r i c i u n - 2 4 1  96000343 15.0 1 1 1 1/1 

PU LIQUID Plutoniun-239 96000340 15.0 1 1 1 111 

Gas Propor t iona l  Comt ing  
SR LIQUID Strontiun-89/90 96000341 15.0 1 1 1 l/l 

Gas Proport ional Comt ing  
AT LIQUID Alpha Analysis 96000306 15.0 1 

~ ~~ ~ 

1 1 111 1/1 

C m m  Energy A n a l p i s  
GEA LIQUID G a m  Spectroscopy 96000348 15.0 1 1 1 V I  

~~ 

Dupl icates and Mat r ix  Spikes are those u i t h  o r i g i n a l  (Cl ient )  sanple i n  t h i s  Sanple De l ivery  Group. 
Blank and LCS planchets are those i n  the slune preparation batch as sum C l i e n t ,  Dup l ica te  or  Spike sanple. 

Final aeport 
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Tank APlO8 
SDG 96000011 1 Cmtac t  R. A. Esch 1 

WHC 2 2 2 - 8  LABORATORY 
TANK APlOB, tR(LIp wwM)ll 

WORK SUMMARY 

WHC-SD-WM-DP-166, REV. 1 
CLlEKt W L E  ID LAB W L E  ID 
LOUTIOY lUTRlX COLLECTED SUF- 
wsTmy P r i o r i  tr RECEIVD PLANCHET TEST F I X  ANALYZED REVIEWED BY METHOD 

AP108 S2 Radchem Tests S96T000098 4883-1 u1 01 1191% LLF h r i c i u n - 2 4 1  
R: 19150 S: (UP-96-2 C: LICUIO 4855-9 AT 01/14/96 SLF Alpha Analysis 
n/a 01/04/96 4892-1 GEL 01 11 6/96 PPB Gamna Spectroscopy 

4884-1 w 01/22/96 LLF P lu ton im-239 
4889-8 SR 01/17/96 SLF St ron t im-69/90  

AP108 S2 Radchem Tests-0 S96TOOOOPBD 4883-8 MI 01/19/96 LLF A ~ e r i c i m - 2 4 1  
R: 19150 S: (UP-96-2 C: LIQUID 4855-10 AT 01/14/96 SLF Alpha Analysis 

01/04/96 4892-8 GEA 01 I 1  6/96 PPB Gamna Spectroscopy 
4884-8 PU 01/22/96 LLF P lu ton im-239 
4889-9 SR 01 11 7/96 SLF St ron t im-89/90  

AP108 S2 Radchem Tests-$ S96T000098S 4855-11 AT 01/14/96 SLF Alpha Analysis 
R: 19150 5: (UP-96-2 C: LIQUID 

01/04/96 

01 Blank 84855-2 4855-2 AT 01/14/96 SLF Alpha Analysis 
LIQUID 

DI Blank 64883-2 
LIQUID 

4883-2 MI 01/19/96 LLF Americ im-241 

D1 Blank 64884-2 4884-2 PU 01/22/96 LLF P lu ton im-239 
LIQUID 

DI Blank 04889-2 4889-2 SR 01/17/96 SLF Stront im-89/90 
LIQUID 

D I  Blank 84892-2 4892-2 CEA 01/16/96 PPB Gamna Spectroscopy 
LIQUID 

~~ 

Lab Control  Sanple S4855-1 4855-1 AT 01/14/96 SLF Alpha Analysis 
LIQUID 

l ab  Control Sanple 54883-1 1883-1 MI 01/19/96 LLF Americ im-241 
LIQUID 

Lab Control  Sanple 54884-1 4884-1 W 01/22/96 LLF P l U t ~ n i m - 2 3 9  
LIQUID 

Final Report 
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WHC 2 2 2 - 8  LABORATORY 
TANK APlOI), GROW woOOOll 

SDG 9600001 1 I Contact R. A. Esch WORK BUMMARY, cont. 

AM h r i c i m - 2 4 1  222-5 Lab Ana ly t i ca l  Procedure 1 1 1 1  

GEA C a m  spec t roscow 222-5 Lab Ana ly t i ca l  Procedure 1 1 1 1  
w Plu ton im-239 222-S Lab Ana ly t i ca l  Procedure 1 1 1 1  

222-S Lab Ana ly t i ca l  Procedure 1 1 1 1 1 5  AT Alpha Analysis 

1 1 1  SR Strontiun-89/90 222-5 Lab Ana ly t i ca l  Procedure 1 

WHC-SD-WM-DP-166, REV. / 

4 

4 
4 
4 

CLIENT W L E  ID LA8 SAMPLE I D  
LGaTION WTRIX CDLLECTED SUF- 
NSTmY P r i o r i t y  RECEIVED PLANCHET TEST FIX ANALYZED REVIEUED BY METHOD 

Lab Control  Sample S4889-1 4889-1 SR 01/17/% SLF Stront im-89/90 
LIQUID 

Lab Control  Sample S4892-1 4892-1 CEA 01/16/96 PPE G a m  Spectroscopy 
LlWlD 

TOTALS 5 5 5 5 1 1 2 1  

F i n a l  Report 
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W H C  2 2 2 - 8  L A B O R A T O R Y  
TANK A P I O I ,  CROUP 96000011 

SDG 96000011 
B L A N K 8  

WHC-SD-WM-DP-166, REV. 1 

Lab sample id 84883-2 I Dept sample id 
Client sample id D 1  Blank 
MateriallMatrix L I Q U I D  

RESULT 2 0  TPU M D A  R D L  QUALI-  
ANALYTE CAS NO uCi/mL X uCi/mL uCi/mL F l E R S  TEST PREP BATCH 

Americium 241 14596-10-2 05 5 AM 96000343 
~ 

L a b  Sample id 84884-2 Client sample id 9 1  Blank 
Dept sample id Materiallnatrix L l O U l D  

Lsb sample id 84889-2 Client sample id p l  Blank 
Dept sample id WateriallMatrix L I Q U I D  

RESULT 2 0  TPU M O A  R D L  PUALI -  
ANALYTE CAS NO uCi/mL X uCilmL uCi/mL FlERS TEST PREP BATCH 

Supernatant liquid 

F i n a l  ~ e p o r t  

BLANKS 
P a g e  1 

SUMMARY DATA SECTION 
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W B C  2 2 2 - 8  L A B O R A T O R Y  
TANK AP108, 6ROUP 96000011 

SOC 9 6 0 0 0 0 1 1  
B L A N K 8  

WHC-SD-WM-DP-166, REV. / 

L a b  sampZe i d  8 4 8 9 2 - 2  C l i e n t  sample  i d  p l  B l a n k  
Dept  sample  i d  M a t e r i a l l l a t r i x  L I Q U I D  

RESULT 2U TPU MDL RDL P U A L I -  
LWALVTE C A S  NO uCi/mL X U C i l m L  u C i l m L  FlERS TEST PREP B A T C H  

S u p e r n a t a n t  l i q u i d  

F i n a l  R e p o r t  

BLANKS 
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Y)G 96000011 

Plutonium 2391240 15 PU 

WHC 222-8 LABORATORY 
TANK APlO8, GRW Wwooll 

LAB CONTROL BAHPLEB 

5.0 75-125 96000340 

WHC-SD-WM-DP-166, REV. / 
C l i e n t  sanple i d  Lab Control  Samle 

Dept sanple i d  Mater ia l lWat r ix  L l W I D  

RESULT 2a TW )IDA RDL WALI- ADDED 21 ERR REC 30 LMTS PROTOCOL 
AWALYTE uCilmL X U c i l n l  uCi/rr* FIERS TEST uc i l n l  X X (TOTAL) LIMITS PREP BATCH 

Total  Alpha 

C l i e n t  sanple i d  Lab Control  Samlc 
Mater ia l lWat r ix  LIQUID 

RESULT 2a TPU )IDA RDL QUALI- ADDED 2a ERR REC 30 LMTS PROTDCOL 
AWALYTE uCi/nl  X U C i l n l  UCilmL FIERS TEST Nil& X X (TOTAL) LIMITS PREP BATCH 

I Americium 241 15 Ur I 3 . 0  5.0 79-121 96000343 I 

I I 
Lab sanple i d  51884-1 

Dept sample i d  
C l i e n t  sanple i d  Lab Control  Samle 
Water ie l lMat r i x  LIQUID I 

Lab sanple i d  54889-1 C l i e n t  sanple i d  Lab Control  Samle 
Dept sanple i d  M e t e r i a l l n a t r i x  LIQUID 

RESULT 20 TPU MDA RDL QUALI- ADDED 20 ERR REC 3a LMTS PRDTDCOL 

Supernatant Liquid 

F i n a l  Report 
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WHC 2 2 2 - 8  LABORATORY 
TANK APIOB, WIDUP woOOOll 

LAB CONTROL SAMPLES 

WHC-SD-WM-DP-166, REV. / 
I I 

Lab sanple i d  S4892-1 
Dept sanple i d  I C l i e n t  ample i d  Lab Control S m l e  

Ileterial/Matrix L lWlD I 
RESULT 2a TW WA RDL WALI- ADDED 20 ERR REC 3a LMTS PROTOCOL 

ANALYTE uCi/mL % uci/rnL uCi/mL FlERS TEST uCi/mt X % (TOTAL) LIMITS PREP BATCH 

GEA Analytes 
Cobalt 60 15 
Cesium 137 15 

%I24 WOO0348 
76-124 96000348 

Supernatant l i q u i d  

F i n a l  Report 
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WHC 222-8 LABORATORY 
TANK Apl08, G R a R  WWoDl l  

Total Alpha AT 
Strontium 90 17 SR 
A m r i c i u n  241 An 
P l u t o n i m  2391240 16 PU 
GEA Analytes 
Cobalt 60 GEA 
Ces im 137 15 CEA 

DUPLICATE 

U 
17 36 

16 33 
U 

U 
15 32 

WHC-SD-WM-DP-166, REV, I 
C l i e n t  TYRS 

Contact R. A. Esch Tank AP108 
DUPLICATE ORIGINAL 

Lab sanple i d  S96100009W Lab sanple i d  $%TO00098 Cl ien t  sanple i d  APlO8 52 Radchem Tests 
Dept ssmple i d  Locat ion luat r ix  R: 10150 S: LUP-96-2 C: !JgJiL Dept sanple i d  

Received 01/04/96 Collected 
Chain of  custody i d  n la  

DUPLICATE L T W  I D A  RDL UJALI- ORIGINAL 20 TW I D A  W L I -  RPD 30 PROT r- AYALYTE ail* X W i l d  ai/.L FIERS TEST llci1.l X rCi/a#. FIERS X TOT LIMIT 

I -  , I 

Supernatant L iqu id 

LOC: Riser: 10150 Seg: 8AP-96-2 Core: n l a  LOC: Riser: 10150 Seg: 8AP-96-2 Core: n l a  

F i n a l  Report 
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WHC 2 2 2 - 8  LABORATORY 
TANK APlOB, G R W  96oOOD11 

M A T R I X  B P I K E  

WHC-SD-WM-DP-166, REV. I 
SDG 96000011 C l i e n t  TYRS 

Cmtact  R. A. Esch Tank AP108 
MATRIX SPIKE ORlClNAL 

Lab sanple i d  5967000098 
Dept sanple i d  

c l ient  sample i d  AP108 S2 Radchem Tests Lab sanple i d  S96T0000985 
Dept sanple i d  Location/Matrix R: 19150 S: 8AP-96-2 C: LlaUlD 

Received 01/04/96 Col lected 
Chain of  custody i d  n l a  

Supernatant l i q u i d  

I I 
LOC: Riser: 18150 Seg: 8AP-96-2 Core: n/a LOC: Riser: la150 See: 8AP-96-2 Core: Ma 

Final Report 
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W H C  2 2 2 - 8  L A B O R A T O R Y  

A P l O l  S Z  RadChe8 Test. 
TANK APlOl, GROUP 96000011 

S967000098 
D A T A  S H E E T  

WHC-SD-WIVI-DP-166, REV, 1 
- 

SDG 96000011 C l i e n t  TYRS 
C o n t a c t  R.  A. Esch Tank AP108 

C l i e n t  sample i d  APlO8 S Z  Radchem T e s t s  Lab sample i d  S96TOODO98 
~ o c a t i o n / W a t r i x  R :  19150 S: SAP-96-2 C: L IQUID Dept  sample i d  

Rece ived 01/04/96 C o l l e c t e d  
Cha in  of c u s t o d y  i d  n /a  

RESULT 20 TPU MDA RDL PUALI -  
AYALYTE CAS Y O  uCi1.L X uCi1.L uCi1.L FlERS TEST 

T o t a l  A lpha 12587-46-1  A T  
S t r o n t i u m  90 10098-97-2  1 7  SR 
Amer ic ium 241 14596-10-2  AM 
P l u t o n i u m  239/240 16 PU 
GEA A n a l y t e s  
Coba 1 t 60 10198-40-0  G E A  
Cesium 137 10045-97-3  15 G E A  

Supernatan t  l i q u i d  

I LOC: R i s e r :  19150 Seg: 8AP-96-2 Core: n / a  I 

~ i n a l  R e p o r t  

DATA SHEETS 
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Form DVD-DS 



Test Mat r ix  
SOG % O O O O l l  

Contact R. A. Esch 

WHC 222-8 LABORATORY 
TANK AploB. G R a R  -11 

METHOD BUMMARY 
MERICIUI-241 

ALPHA SPECTROSCOPY 

WHC-SD-WM-DP-166, REV. I 
h r i c i u  

241 

RESULT8 

CLIENT SAMPLE I D  
RAW SUF- UB 

*LE ID TEST FIX PLANCHET 

C l i e n t  TURS 
Tank AP108 

Preparation batch 96000343 
AP108 S2 Radchm Tests 5967000098 4883-7 
APlO8 S2 Radchm Tests-D S96T000098D 4883-8 
DI Blank 84883-2 4883-2 
Lab Control Senple S4883-1 4883-1 

Naninal values and l i m i t s  fran method RDLs (& i /W)  
Slpernatant l i q i d  

METHOD PERFORMANCE 

CLIENT SAMPLE I D  YJIPLE ID TEST F I X  m i l a  nl FAC TICU % X nin keV KeV HELD PREPARED YZED DETECTOR 
LAB RAW SUF- I O A  ALIP PREP DILU- YIELD EFF CWNT FYHM DRIFT DAYS ANAL- 

Preparation batch 96000343 21 prep e r r o r  15.0 % Reference 
1 .oo 50 01/19/96 A1105391 AP108 S2 Radchm Tests S96T000098 1 .oo 

AP108 S2 Radchm Tests-D S96T0000980 1 .oo 1.00 50 01/19/96 AL105402 
01 BLank 84883-2 1 .oo 1.00 50 0 1 I 1  9/96 AL 105402 
Lab Control Sample S4883-1 1.00 101 50 01/19/96 AL105391 

Yaninal v a l w s  and l i m i t s  frm method 0.100 30-105 30 
20-55 

PROCEDURES REFERENCE 222-S Lab Ana ly t i ca l  Procedure 
LO-160-103 Core Segment Extrusion Prwess  and Sanple 

Preparation, rev 17 
LA-953-103 Detern ina t in  of A m r i c i m  by Ext rac t ion  by 

TRU.Spec Resin, rev 13 
LA-508-104 Tota l  Alpha C a n t i n g  by Alpha Proport ional 

Counting, r e v  14 
LA-508-161 Alpha Energy AnaLYSis Using the  Genie System, 

r e v  11 

F i n a l  Report 

METHDD SlM4&RIES 
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AVERAGES t 2 SD 
FOR 4 SAMPLES YIELD 90 t 12 

EFFICIENCY 50 t 0 

UDA 1.OE-03 t 4.1E-03 
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Test Mat r ix  
SDG 9600001 1 I Contact R. A. Esch 

REBOLT8 

WHC 222-8 LABORATORY 
TANK AP108. GRIXJP 96M)Ooll 

METHOD SUMMARY 
PLUTonIuI-Zs9 

ALPHA SPECTROSmPY 

WHC-SD-WM-DP-166, REV. 1 
LAB RAY WF- P l u t o n i m  

CLIENT SAMPLE ID SAMPLE ID TEST F I X  PLANCHET 239/240 

C I  i e n t  TURS ! TanC APlO8 

~ ~~~~~ 

Preparat ion batch 96000340 
AP108 SZ Radchem Tests S96TOOOW8 4884-7 
APlO8 S2 Radchm Tests-D S96TOOOOPBD 4ea4-8 
DI  Blank 04884-2 4884-2 
Lab Control  Sample S4884-1 4884-1 

~~ 

Nuninn1 values and l i m i t s  frm method RDLs (Uc i ln t )  
Swernatant I i qui d 

METHOD PERFORMANCE 
LAB RAY WF- I O A  ALIP WEP DILU- YIELD EFF a u l T  FUHM DRIFT DAYS ANAL- 

CLIENT W P L E  ID SAMPLE ID TEST FIX Uci /nt  m l  FAC TlDu % % min keV KeV HELD PREPARED VZED DETECTOR 

Preparat ion batch 96000340 Zr prep 
lip108 S2 Radchm Tests S961000098 
AP108 Si! Radchem Tests-D s96T0000980 
Dl Blank 84884-2 
Lab Control Sarrple 54634-1 

e r r o r  15.0 X Reference 
1.00 1 .oo 50 01/22/96 At105113 
1.00 1.00 50 01/22/96 At105402 
1 .oo 1 .w 50 01/22/96 At105402 

0.100 101 50 01/22/96 At105391 

Ymina l  valuer and l i m i t s  frm method 0.100 30-105 30 
20-55 

PROCEWRES REFERENCE 222-S Lab Ana ly t i ca l  Procedure 
LO-160-103 Core Segment Extrusion Process and Sanple 

Preparation, rev  17 
LA-943-127 Determinat ion o f  Pu by I o n  Exchange, rev  10 
LA-508-104 Total  Alpha Cwnt ina by Alpha P r o p o r t i m a t  

Counting, rev  14 
LA-508-161 Alpha Energy Analysis Using the  Genie System, 

rev  11 

Final Report 
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AVERAGES t Z SD 
FOR 4 W L E S  YIELD 43 t 28 

EFFICIENCY 50 t 0 

MDA 3.3E-03 t 1.3E-02 
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WBC 2 2 2 - 8  LABORATORY 
TANK W l M ,  GROUP 96ooOO11 

SDG 96000011 METHOD SUMMARY 
STRONTIUI-S9/90 

WIS P(IWU!TIONAL COWTINC 

RESULTS WHC-SD-WM-DP-166, REV. I 
vg RAY SUF- 

CLIENT SAMPLE ID W P L E  ID TEST F I X  PLANCHET S t r o n t i u n  90 

P r e p r a t i o n  bntch 96ooo341 
AP108 S2 Radchem Tests 5967000098 4889-8 
APlW 52 Radchem T e s t s 4  S96T0000980 4889-9 
DI Blank 84889-2 4889-2 
Lab Control Sanple S4889-1 4889-1 

Ymirvl values d l i m i t s  frm method RDLs ( & i / n t )  
Sqernatan t  l i v i d  

METHOD PERFORMANCE 

CLIENT W L E  ID W L E  ID TEST F I X  ICi/Id rl FAC TION X X n i n  keV KeV HELD PREPARED YZED DETECTOR 
LAB RAY SUF- )oA ALIP PREP DILU- YIELD EFF CCUYT FYHM DRIFT DAYS ANAL- 

P r e p r a t i o n  t a c h  96000341 2u prep e r ro r  15.0 X Reference 
APlO8 S2 Radchem Tests S96TOOOW8 0.200 101 41 01/17/96 LiB2687010 
AP108 S2 Redchem Tests-D S96T000098D 0.200 101 41 01/17/96 YB2687010 
D l  Blank 04889-2 5.00 1 .oo 41 01/17/96 UB2687010 
L a b  Control Sanple S4889-1 1.00 1 .oo 41 01/17/96 UB2687010 

Ymirvl values and l i m i t s  fran method 0.100 30-105 10 
20-55 

PROCEDURES REFERENCE 222-S Lab Analy t ica l  Procedure 
LO-160-103 Care Segment Ext rus ion Process and Sanple 

Preparation, rev 17 
LA-220-101 High l eve l  St ront iun 89/90 i n  aquwus sanples, 

rev 41 
LA-500-llN8 Operation of  the ITennelec LB-5500 (n.0, A-5). 

LE-1000 (n.1. L-3). Gama ProdUCts ( ~ 4 ,  A-2N 
AlphalBeta Counting S y s t e m  

Final aaport 
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AVERAGES f 2 SD 
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EFFICIENCY 61 t 0 
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WEC 222-8 LABORATORY 
TANK AF'l08, GRQR %WOO11 

SDG 9600001 

RESULTS 

METHOD SUMMARY 
ALPHA ANALYSIS 

GAS P m T I O W A L  CaJUTlNG 

WHC-SD-WM-DP-166, REV. 1 
LAB RAU SUF- 1: Tota l  2: SU, Alpha 

CLIENT SAnPLE I D  SAMPLE ID TEST FIX PLANCHET Alpha Emi t te rs  
RESULT RATIO ( X )  
2+1 20 

Preparat ion batch 96000306 
AP108 S2 Radchnn Tests S96TOOOO98 4855-9 6.15E-05 
AP108 S2 Radchem Tests-D S96TOOOO9BD 4855-10 5 . m - 0 5  
AP108 S2 Radchem Tests-S S96TOOOO98S 
D I  Blank ~ 4 8 5 5 - 2  4855-2 
Lab Control Sanple 54855-1 4855-1 

4855-11 

Y n i F . l  values and l i m i t s  frm method RDLs ( W i l a )  
s lpernatant liwid 

80 
Averaae 

METHOD PERFORMANCE 

CLIENT SAnPLE In SAMPLE I D  TEST F I X  W i / m  11 FAC TIOW g X min keV KeV HELD PREPARED YZED DETECTOR 

Preparat ion batch 96000306 2u prep e r r o r  15.0 X R e f e r m e  
APlO8 S2 Radchem Tests S96T000098 0.100 101 23 01/14/96 a27807 
AP108 52 Rtdchm Tests-D S96T000098D 0.100 101 23 01/14/96 yB27807 
APlO8 52 Radchnn Tests-S S96T000098S 0.100 1 .oo 23 01/14/96 id827807 
D I  Blank 84855-2 0.100 101 23 01/14/96 y827807 
Lab Control Senple S4855-1 10.0 1.00 23 01/14/96 LIB27807 

LAB RAU SUF- I O A  ALIP PREP DILU- RESID EFF uxII(T F W  DRIFT DAYS ANAL- 

Ymina l  values and l i m i t s  frm method 0.100 30 
20-55 

1 I 
PROCEWRES REFERENCE 222-S Lab Ana ly t i ca l  Procedure 

LO-160-103 Core Segment Ex t rus ion  Process and Sanple 
Preparation, r e v  17 

LA-506-101A Alpha in Liquid senples, r e v  42 
LA-508-llNA Operation of  the  [Tennelec LB-5500 ( ~ 0 ,  A-5). 

LB-1000 (nil, A-3). G a m  P r o d w t s  (n=4, A-2)1  

Final Report 
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Contact R. A. Esch 

WHC 222-8 LABORATORY 
TANK AP100, CRaR -11 

METHOD BUMMARY 
CIllIL SPECTRCSCWY 

c13eu ENERGY ANALYSIS 

Tank AP108 

WHC-SD-WM-DP-166, REV. I 
RESULTB 

LAB RAU SUF- h r i c i u  
CLIENT SIWLE ID SAMPLE I D  TEST F I X  PLANCHET Cdaalt 60 Cesium 137 241 Eurcpiun 154 Europiun 155 

Preparation b t c h  96OOO348 
AP108 52 Radchem Tests SWT000098 4892-7 1.94E 01 
AP108 52 Radchnn Tests-D S96TOOOWBD 4892-8 ok 
D I  BIenC 84892-2 4892-2 U 
Lab Control Sanple S4892-1 4892- 1 ok 

WcminaL values and Limi ts  frm method RDLs (u3lnt) 
Supernatant l i q u i d  

METHOD PERFORMANCE 
UB RAU SUF- WU KM ALlP PREP DILU- YIELD EFF MUUT FWW DRIFT DAYS ANAL- 

CLIENT W L E  I D  SUIPLE I D  TEST F I X  Ut i / *  m l  FAC TION X X m i n  keV KeV HELD PREPARED YZED DETECTOR 

Preparation batch 96000340 2o prep e r r o r  15.0 X Reference 
APlO8 SZ Radchnn Tests S96TOOOW8 0.100 1.00 01/16/96 
AP108 S2 Radchnn Tests-D S96T000098D 0.100 1.00 01/16/96 
D I  Blank 84892-2 1 .OD 1 .OD 01/16/96 
Lab Control Sanple S4892-1 1 .OD 1 .OD 01/16/96 

Nmina l  values nrd Limi ts  f r a n  method 0.100 50 

LO-160-103 Core Segment Extrusion Process and S w l e  
Preparation, rev 17 

LA-548-121 Preparation of Sanple Mwnts fo r  G m  Energy 
Analysis, rev 41 

LA-508-162 G m  Energy Analysis - the Genie Systen, rev 11 

Final Report 
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E Tank APlDB 

TANK APlOI, GROUP 96000011 

R E P O R T  Q U I D E  
-1 

Contac t  R .  E 

WHC-SD-WM-DP-166, REV.] 
A B O U T  T H E  D A T A  S U M M A R Y  S E C T I O N  

The Data Summary S e c t i o n  o f  a Data Package has a l l  d a t a .  i n  s e v e r a l  
u s e f u l  o r d e r s ,  necessary  f o r  f i r s t  l e v e l ,  r o u t i n e  r e v i e u  o f  t h e  d a t a  
package f o r  a Sample D e l i v e r y  Group ( S D G ) .  T h i s  s e c t i o n  f o l l o u s  t h e  
Data Package N a r r a t i v e ,  u h i c h  has an overv iew o f  t h e  d a t a  package and a 
d i s c u s s i o n  o f  s p e c i a l  problems. I t  i s  f o l l o w e d  b y  t h e  Rau D a t a  S e c t i o n ,  
u h i c h  has f u l l  d e t a i l s .  

The Data Summary S e c t i o n  has s e v e r a l  g roups  of  r e p o r t s :  

S A M P L E  S U M M A R I E S  

The Sample and PC Summary R e p o r t s  shou a l l  samples, i n c l u d i n g  PC 
samples, r e p o r t e d  i n  one SDG. These r e p o r t s  c r o s s - r e f e r e n c e  c l i e n t  and 
l a b  sample i d e n t i f i e r s .  

PREPARATION B A T C H  SUMMARY 

The P r e p a r a t i o n  Batch  Summary Repor t  shous a l l  p r e p a r a t i o n  b a t c h e s  
(Lab g r o u p i n g s  r e f l e c t i n g  hou u o r k  uas o r g a n i z e d )  r e l e v a n t  t o  t h e  
r e p o r t e d  SDG u i t h  i n f o r m a t i o n  necessary  t o  check t h e  comple teness  and 
c o n s i s t e n c y  o f  t h e  SDG. 

WORK SUMMARY 

The Work Summary Repor t  shous a l l  samples and u o r k  done on them 
r e l e v a n t  t o  t h e  r e p o r t e d  SDG.  

METHOD BLANKS 

The Method B lank  Repor ts ,  one f o r  each Wethod B lank  r e l e v a n t  t o  t h e  
SDG, shou a l l  r e s u l t s  and p r i m a r y  s u p p o r t i n g  i n f o r m a t i o n  f o r  t h e  b l a n k s .  

LAB C O N T R O L  SAMPLES 

The Lab C o n t r o l  Sample Repor ts ,  one f o r  each Lab C o n t r o l  Sample r e l e v a n t  
t o  t h e  S D G ,  shou a l l  r e s u l t s ,  r e c o v e r i e s  and p r i m a r y  s u p p o r t i n g  
i n f o r m a t i o n  f o r  t h e s e  PC samples. 

DUPLICATES 

? i n a l  n e p o r t  
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SDG 96000011 
G U I D E ,  Cant. 

WHC-SD-WM-DP-166, REV. / 
A B O U T  T H E  D A T A  S U M M A R Y  S E C T I O N  

The D u p l i c a t e  Repor ts ,  one f o r  each D u p l i c a t e  and O r i g i n a l  sample p a i r  
r e l e v a n t  t o  t h e  SDG, shou a l l  r e s u l t s ,  d i f f e r e n c e s  and p r i m a r y  
s u p p o r t i n g  i n f o r m a t i o n  f o r  these PC samples. 

M A T R I X  S P I K E S  

The M a t r i x  s p i k e  Repor ts ,  one f o r  each Sp iked and O r i g i n a l  sample p a i r  
r e l e v a n t  t o  t h e  SDG, show a l l  r e s u l t s ,  r e c o v e r i e s  and p r i m a r y  s u p p o r t i n g  
i n f o r m a t i o n  f o r  these PC samples. 

D A T A  S H E E T S  

The Data Sheet Repor ts ,  one f o r  each c l i e n t  sample i n  t h e  SDC, show a l l  
r e s u l t s  and p r i m a r y  s u p p o r t i n g  i n f o r m a t i o n  f o r  t h e s e  samples.  

METHOD S U M M A R I E S  

The Method Summary Repor ts ,  one f o r  each t e s t  used i n  t h e  SDG, shou a l l  
r e s u l t s ,  Q C  and method per fo rmance d a t a  f o r  one a n a l y t e  on one o r  t u 0  
pages. ( A  t e s t  i s  a s h o r t  code f o r  t h e  method used t o  do c e r t a i n  work 
t o  t h e  c l i e n t ' s  s p e c i f i c a t i o n . )  

R E P O R T  GUIDES 

The Repor t  Guides, one f o r  each o f  t h e  above groups  o f  r e p o r t s ,  have 
documenta t ion  on hou t o  r e a d  t h e  a s s o c i a t e d  r e p o r t s .  

F i n a l  n e p o t t  
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W H C  2 2 2 - 8  L A B O R A T O R Y  
TANK APlOI, 6ROUP 96000011 

R E P O R T  G U I D E  
WHC-SD-WM-DP-166, REV. 

8 A M P L E  S U M M A R Y  

The Sample and PC Summary Repor ts  show a l l  samples, i n c l u d i n g  OC 
samples, r e p o r t e d  i n  one Sample D e l i v e r y  Group ( S D G ) .  

The Sample Summary Repor t  f u l l y  i d e n t i f i e s  c l i e n t  samples and g i v e s  t h e  
c o r r e s p o n d i n g  l a b  sample i d e n t i f i c a t i o n .  The PC Summary Repor t  shous a t  
t h e  sample l e v e l  how t h e  l a b  o r g a n i z e d  t h e  samples i n t o  b a t c h e s  and 
g e n e r a t e d  PC samples. The P r e p a r a t i o n  Batch  and Method Summary R e p o r t s  
show t h i s  a t  t h e  a n a l y s i s  l e v e l .  

The f o l l o u i n g  n o t e s  a p p l y  t o  these r e p o r t s :  

LLB SAnPLE ID i s  t h e  l a b ' s  p r i m a r y  i d e n t i f i c a t i o n  f o r  a sample. 

DEPARTMENT SAMPLE ID i s  an a l t e r n a t e  l a b  i d ,  f o r  example one 
ass igned b y  a r a d i o c h e m i s t r y  depar tment  i n  a l a b .  

C L I E N T  SAMPLE 10 i s  t h e  c l i e n t ' s  p r i m a r y  i d e n t i f i c a t i o n  f o r  a 
sample. I t  i n c l u d e s  any sample p r e p a r a t i o n  done b y  t h e  c l i e n t  
t h a t  i s  necessary  t o  i d e n t i f y  t h e  sample. 

PC BATCH i s  a l a b  ass igned code t h a t  g roups  samples t o  be 
processed and aced t o g e t h e r .  These samples s h o u l d  have s i m i l a r  
m a t r i c e s .  

P C  B A T C H  i s  n o t  n e c e s s a r i l y  t h e  same as SDG,  u h i c h  r e f l e c t s  
samples r e c e i v e d  and r e p o r t e d  t o g e t h e r .  

A l l  Lab C o n t r o l  Samples, Method B lanks ,  D u p l i c a t e s  and M a t r i x  
Sp ikes  a r e  shoun t h a t  PC any o f  t h e  samples. Due t o  p o s s i b l e  
r e a n a l y s e s ,  n o t  a l l  r e s u l t s  f o r  a l l  t h e s e  PC samples may be 
r e l e v a n t  t o  t h e  SDG. The Lab C o n t r o l  Sample, Method B lank ,  
D u p l i c a t e ,  M a t r i x  S p i k e  and Method Summary R e p o r t s  d e t a i l  these 
r e l a t i o n s h i p s .  

F i n a l  ~ e p o r t  
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R E P O R T  G U I D E  

WHC-SD-WM-DP-166, REV. I 
P R E P A R A T I O N  B A T C B  S U M M A R Y  

The P r e p a r a t i o n  Ba tch  Summary Repor t  shows a l l  p r e p a r a t i o n  ba tches  i n  
one Sample D e l i v e r y  Group ( S D G )  w i t h  i n f o r m a t i o n  necessa ry  t o  check t h e  
completeness and c o n s i s t e n c y  o f  t h e  S D G .  

The f o l l o w i n g  n o t e s  a p p l y  t o  t h i s  r e p o r t :  

The p r e p a r a t i o n  ba tches  a r e  shoun i n  t h e  same o r d e r  as  t h e  

Method Summary.Reports a r e  p r i n t e d .  

On ly  ana lyses  o f  p l a n c h e t s  r e l e v a n t  t o  t h e  SDG a r e  i n c l u d e d .  

Each p r e p a r a t i o n  b a t c h  s h o u l d  have a t  l e a s t  one Method B lank  
and LCS i n  i t  t o  v a l i d a t e  c l i e n t  sample r e s u l t s .  

The PUALIFIERS shown a r e  a l l  q u a l i f i e r s  o t h e r  t h a n  U, J, B, L 
and H t h a t  occu r  on  any a n a l y s i s  i n  t h e  p r e p a r a t i o n  ba tch .  The 
Method Summary Repor t  has these  q u a l i f i e r s  on  a p e r  sample 
b a s i s .  

These q u a l i f i e r s  s h o u l d  be rev iewed  as f o l l o w s :  

X 

P 

Some d a t a  has been manua l l y  e n t e r e d  o r  m o d i f i e d .  
T r a n s c r i p t i o n  e r r o r s  a r e  p o s s i b l e .  

One o r  more r e s u l t s  a r e  ' p r e l i m i n a r y ' .  The d a t a  i s  n o t  
ready  f o r  f i n a l  r e p o r t i n g .  

2 There were two o r  more r e s u l t s  f o r  one a n a l y t e  on one 
p l a n c h e t  i m p o r t e d  a t  one t ime .  The r e s u l t s  i n  D V D  may 
n o t  be t h e  same as on  t h e  raw d a t a  sheets .  

O the r  l a b  d e f i n e d  q u a l i f i e r s  may occu r .  I n  genera l ,  t h e s e  
s h o u l d  be  addressed i n  t h e  SDG n a r r a t i v e .  

F i n a l  R e p o r t  
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TANK A P l O I .  GROUP 96000011 

R E P O R T  G U I D E  

WHC-SD-WU-DP-166, REV. I 
W O R K  S U M M A R Y  

The York Summary Repor t  shows a l l  samples, i n c l u d i n g  Q C  samples, and a l l  
r e l e v a n t  a n a l y s e s  i n  one sample D e l i v e r y  Group ( S O G ) .  T h i s  r e p o r t  i s  
o f t e n  u s e f u l  a s  s u p p o r t i n g  documenta t ion  f o r  an i n v o i c e .  

The f o l l o w i n g  n o t e s  a p p l y  t o  t h i s  r e p o r t :  

T E S T  i s  a code f o r  t h e  method used t o  measure a s s o c i a t e d  
a n a l y t e s .  R e s u l t s  and r e l a t e d  i n f o r m a t i o n  f o r  each a n a l y t e  
a r e  on t h e  Data  Sheet Repor t .  I n  s p e c i a l  cases, a t e s t  code 
used i n  t h e  summary d a t a  s e c t i o n  i s  n o t  t h e  same as i n  
a s s o c i a t e d  raw data .  I n  t h i s  case, b o t h  codes a r e  shown on t h e  
York Summary. 

SUFFIX i s  t h e  l a b ' s  code t o  d i s t i n g u i s h  m u l t i p l e  a n a l y s e s  
( r e c o u n t s ,  reworks .  r e a n a l y s e s )  o f  L f r a c t i o n  o f  t h e  sample. 
The s u f f i x  i n d i c a t e s  which r e s u l t  i s  b e i n g  r e p o r t e d .  An empty 
s u f f i x  n o r m a l l y  i d e n t i f i e s  t h e  f i r s t  a t t e m p t  t o  a n a l y z e  t h e  
sample. 

The L A B  S A U P L E  ID, T E S T  and S U F F I X  u n i q u e l y  i d e n t i f y  a l l  
s u p p o r t i n g  d a t a  f o r  a r e s u l t .  The Method Summary Repor t  f o r  
each T E S T  has method per fo rmance da ta ,  such as y i e l d ,  f o r  each 
l a b  sample i d  and s u f f i x  and procedures  used i n  t h e  method. 

P L A N C H E T  i s  an a l t e r n a t e  l a b  i d e n t i f i e r  f o r  work done f o r  one 
t e s t .  I t .  combined u i t h  t h e  T E S T  and SUFFIX, may be t h e  b e s t  
l i n k  t o  r a y  da ta .  

For Q C  samples. o n l y  ana lyses  t h a t  d i r e c t l y  Q C  some r e g u l a r  
sample a r e  shown. The Lab c o n t r o l  Sample, Method B lank ,  
D u p l i c a t e ,  M a t r i x  S p i k e  and Method Summary R e p o r t s  d e t a i l  t h e s e  
r e l a t i o n s h i p s .  

The S A S  ( S p e c i a l  A n a l y t i c a l  S e r v i c e s )  Number i s  a c l i e n t  o r  l a b  
a s s i g n e d  code t h a t  r e f l e c t s  s p e c i a l  p r o c e s s i n g  f o r  samples, such 
as r a p i d  t u r n  around. Counts of  t e s t s  done a r e  l i s t s  b y  S A S  
number s i n c e  i t  i s  l i k e l y  t o  a f f e c t  p r i c e s .  

F i n a l  a e p o r t  
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WHC-SD-WM-DP-166, REV. I 
D A T A  S H E E T  

The Data Sheet Repor t  shows a l l  r e s u l t s  and p r i m a r y  s u p p o r t i n g  
i n f o r m a t i o n  f o r  one c l i e n t  sample o r  Method Blank. T h i s  r e p o r t  
cor responds t o  b o t h  t h e  C L P  I n o r g a n i c s  and Organ ics  Data  Sheet.  

The f o l l o u i n g  n o t e s  a p p l y  t o  t h i s  r e p o r t :  

. 
T E S T  i s  a code f o r  t h e  method used t o  measure an a n a l y t e .  I f  
t h e  T E S T  i s  empty, no d a t a  i s  a v a i l a b l e ;  t h e  a n a l y t e  was n o t  
ana lyzed f o r .  

The L A B  S A M P L E  I D  and T E S T  u n i q u e l y  i d e n t i f y  u o r k  w i t h i n  t h e  
summary Data S e c t i o n  o f  a Data Package. The u o r k  Summary and 
Method Summary R e p o r t s  f u r t h e r  i d e n t i f y  r a y  d a t a  t h a t  u n d e r l i e s  
t h i s  u o r k .  

The Method Summary Repor t  f o r  each T E S T  has method per fo rmance 
da ta ,  such as y i e l d ,  f o r  each Lab Sample I D  and a l i s t  o f  
p rocedures  used i n  t h e  method. 

E R R O R S  can  be l a b e l e d  T O l A i  o r  COUNT. T O T A L  i m p l i e s  a 
p r e p a r a t i o n  ( n o n - c o u n t i n g  method) e r r o r  has  been added, a s  
square  r o o t  of  sum o f  squares,  t o  t h e  c o u n t i n g  e r r o r  denoted  b y  
COUNT. The p r e p a r a t i o n  e r r o r s ,  which may v a r y  b y  p r e p a r a t i o n  
ba tch ,  a r e  shoun on t h e  Wethod Summary Repor t .  

A R E S U L T  can be ‘W.R. ’  (Mot Repor ted) .  T h i s  means t h e  l a b  d i d  
t h i s  work b u t  chooses n o t  t o  r e p o r t  i t  now, p o s s i b l y  because i t  
uas r e p o r t e d  a t  a n o t h e r  t ime.  

Uhen r e p o r t i n g  a Method B lank ,  a R E S U L T  can be ‘ N . A . ‘  (Not 
A p p l i c a b l e ) .  T h i s  means t h e r e  i s  no r e p o r t e d  c l i e n t  sample u o r k  
i n  t h e  same p r e p a r a t i o n  b a t c h  as t h e  B l a n k ’ s  r e s u l t .  T h i s  i s  
l i k e l y  t o  occur  uhen t h e  Method B lank  i s  a s s o c i a t e d  w i t h  
r e a n a l y s e s  o f  s e l e c t e d  work f o r  a few samples i n  t h e  SDG. 

The f o l l o w i n g  q u a l i f i e r s  a r e  d e f i n e d  b y  t h e  D V D  system: 

U The RESULT i s  l e s s  t h a n  t h e  M D A  (Minimum D e t e c t a b l e  A c t i v i t y ) .  
I f  t h e  M D A  i s  b lank ,  t h e  ERROR i s  used as t h e  l i m i t .  
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J The RESULT i s  l e s s  t h a n  t h e  RDL ( R e q u i r e d  D e t e c t i o n  L i m i t )  and 
no U q u a l i f i e r  i s  assigned. 

B A Method B lank  a s s o c i a t e d  w i t h  t h i s  sample had a r e s u l t  u i t h o u t  
a U f l a g  and, a f t e r  c o r r e c t i n g  f o r  p o s s i b l y  d i f f e r e n t  a l i q u o t s ,  
t h a t  r e s u l t  i s  g r e a t e r  t h a n  o r  equa l  t o  t h e  M D A  f o r  t h i s  sample. 

Normal ly .  B i s  n o t  ass igned i f  U i s .  Yhen method b l a n k  
s u b t r a c t i o n  i s  shown on t h i s  r e p o r t ,  B f l a g s  a r e  a s s i g n e d  based 
on t h e  u n s u b t r a c t e d  v a l u e s  u h i l a  U ' s  a r e  a s s i g n e d  based on t h e  
s u b t r a c t e d  ones. Both  f l a g s  can be ass lgned i n  t h i s  case. 

For each sample r e s u l t ,  a l l  Uethod B lank  r e s u l t s  i n  t h e  sane 
p r e p a r a t i o n  b a t c h  a r e  compared. The Method Summary Repor t  
documents t h i s  and o t h e r  Q C  r e l a t i o n s h i p s .  

L Some Lab C o n t r o l  Sample t h a t  QC's  t h i s  sample had a l o w  
r e c o v e r y .  The l a b  can d i s a b l e  assignment o f  t h i s  q u a l i f i e r .  

H S i m i l a r  t o  ' L '  except  t h e  r e c o v e r y  uas h i g h .  

P The R E S U L T  i s  ' p r e l i m i n a r y ' .  

X Some d a t a  necessary  t o  compute t h e  R E S U L T ,  E R R O R  o r  MDA was 
m a n u a l l y  e n t e r e d  o r  m o d i f i e d .  

2 There uere  t u 0  o r  more r e s u l t s  a v a i l a b l e  f o r  t h i s  a n a l y t e .  The 
r e p o r t e d  r e s u l t  may n o t  be t h e  sane as i n  t h e  raw data .  

Other  q u a l i f i e r s  a r e  l a b  d e f i n e d .  D e f i n i t i o n s  s h o u l d  be i n  t h e  
SDG n a r r a t i v e .  

The f o l l o w i n g  v a l u e s  a r e  u n d e r l i n e d  t o  i n d i c a t e  p o s s i b l e  problems: 

A n  MDA i s  u n d e r l i n e d  i f  i t  i s  b i g g e r  t h a n  i t s  R D L .  

An ERROR i s  u n d e r l i n e d  i f  t h e  1 . 6 4 5  sigma c o u n t i n g  e r r o r  i s  
b i g g e r  t h a n  b o t h  t h e  MDA and t h e  RESULT, i m p l y i n g  t h a t  t h e  MDA 
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may n o t  be a good e s t i m a t e  o f  t h e  ' r e a l '  minimum d e t e c t a b l e  
a c t i v i t y .  

A n e g a t i v e  RESULT i s  u n d e r l i n e d  i f  i t  i s  less t h a n  t h e  n e g a t i v e  
o f  i t s  2 sigma c o u n t i n g  ERROR.  

Yhen r e p o r t i n g  n Method s lank ,  a RESULT i s  u n d e r l i n e d  i f  
g r e a t e r  t h a n  i t s  MDA. If t h e  M D A  i s  b l a n k ,  t h e  2 sigma c o u n t i n g  
e r r o r  i s  used i n  t h e  comparison. 

I 
L 
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The Lab C o n t r o l  Sample Repor t  shows a l l  r e s u l t s ,  r e c o v e r i e s  and p r i m a r y  
s u p p o r t i n g  i n f o r m a t i o n  f o r  one Lab C o n t r o l  Sample. 

The f o l l o w i n g  n o t e s  a p p l y  t o  t h i s  r e p o r t :  

A L L  f i e l d s  i n  common w i t h  t h e  Data Sheet Repor t  have s l m i l a r  
usage. Refer  t o  i t s  Repor t  Guide f o r  d e t a i l s .  

* An amount A D D E D  i s  t h e  Lab 's  v a l u e  f o r  t h e  a c t u a l  amount s p i k e d  

i n t o  t h i s  sample w i t h  i t s  ERROR an e s t i m a t e  o f  t h e  e r r o r  o f  t h i s  
amount. 

An amount added i s  u n d e r l i n e d  i f  i t s  r a t i o  t o  t h e  c o r r e s p o n d i n g  
RDL i s  o u t s i d e  p r o t o c o l  s p e c i f i e d  l i m i t s .  

R E C  (Recovery) i s  R E S U L T  d i v i d e d  b y  ADDED expressed as a 
p e r c e n t .  

The f i r s t ,  computed l i m i t s  f o r  t h e  r e c o v e r y  r e f L e c t :  

1 .  The e r r o r  o f  R E S U L T ,  i n c l u d i n g  t h a t  i n t r o d u c e d  b y  
r o u n d i n g  t h e  r e s u l t  p r i o r  t o  p r i n t i n g .  

If t h e  l i m i t s  a r e  l a b e l e d  ( T O T A L ) ,  t h e y  i n c l u d e  
p r e p a r a t i o n  e r r o r  i n  t h e  r e s u L t .  I f  Labe led  (COUNT), 
t h e y  do  n o t .  

2. The e r r o r  o f  A D D E D .  

3 .  A Lab s p e c i f i e d ,  p e r  a n a l y t e  b i a s .  The b i a s  changes t h e  
c e n t e r  o f  t h e  computed l i m i t s .  

The second L i m i t s  a r e  p r o t o c o l  d e f i n e d  upper and lower  ac  l i m i t s  
f o r  t h e  recovery .  . The r e c o v e r y  i s  u n d e r l i n e d  i f  i t  i s  o u t s i d e  e i t h e r  o f  t h e s e  

ranges. 
. . ,  
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The D u p l i c a t e  Repor t  shows a l l  r e s u l t s ,  d i f f e r e n c e s  and p r i m a r y  
s u p p o r t i n g  i n f o r m a t i o n  f o r  one D u p l i c a t e  and a s s o c i a t e d  O r i g i n a l  sample. 

The f o l l o w i n g  n o t e s  a p p l y  t o  t h i s  r e p o r t :  

A l l  f i e l d s  i n  common u i t h  t h e  Data Sheet Repor t  have s i m i l a r  
usage. T h i s  a p p l i e s  b o t h  t o  t h e  D u p l i c a t e  and O r i g i n a l  sample 
d a t a .  R e f e r  t o  t h e  Data Sheet Repor t  Guide f o r  d e t a i l s .  

i f  t h e  D u p l i c a t e  has d a t a  f o r  a T E S T  and t h e  l a b  d i d  n o t  do t h i s  
t e s t  t o  t h e  O r i g i n a l ,  t h e  O r i g i n a l ' s  R E S U L T S  a r e  u n d e r l i n e d .  

The RPD ( R e l a t i v e  Percent  D i f f e r e n c e )  i s  t h e  a b s o l u t e  v a l u e  o f  
t h e  d i f f e r e n c e  o f  t h e  RESULTs d i v i d e d  by t h e i r  average expressed 
as a p e r c e n t .  

I f  b o t h  R E S U L T S  a r e  l e s s  t h a n  t h e i r  W D A S ,  no RPD i s  computed and 
a I _ ,  i s  p r i n t e d .  

For an a n a l y t e ,  i f  t h e  Lab d i d  work f o r  b o t h  samples b u t  has 
d a t a  f o r  o n l y  one, t h e  M O A  f rom t h e  sample w i t h  d a t a  i s  used as 
t h e  o t h e r ' s  r e s u l t  i n  t h e  R P D .  

The f i r s t ,  computed l i m i t  i s  t h e  sum, as square  r o o t  o f  sum o f  
squares,  o f  t h e  e r r o r s  o f  t h e  r e s u l t s  d i v i d e d  b y  t h e  average 
r e s u l t  as a p e r c e n t ,  hence t h e  r e l a t i v e  e r r o r  o f  t h e  d i f f e r e n c e  
r a t h e r  t h a n  t h e  e r r o r  o f  t h e  r e l a t i v e  d i f f e r e n c e .  The e r r o r s  
i n c l u d e  t h o s e  i n t r o d u c e d  b y  r o u n d i n g  t h e  R E S U L T S  p r i o r  t o  
p r i n t i n g .  

I f  t h i s  l i m i t  i s  l a b e l e d  T O T ,  i t  i n c l u d e s  t h e  p r e p a r a t i o n  e r r o r  
i n  t h e  RESULTs. I f  l a b e l e d  CUT,  i t  does n o t .  

T h i s  v a l u e  r e p o r t e d  f o r  t h i s  l i m i t  i s  a t  most 999. 

The second l i m i t  f o r  t h e  RPD i s  t h e  l a r g e r  o f :  

1. A f i x e d  percentage s p e c i f i e d  i n  t h e  p r o t o c o l .  
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2 .  A p r o t o c o l  f a c t o r  ( t y p i c a l l y  2 )  t i m e s  t h e  average WDA as 
a p e r c e n t  o f  t h e  average r e s u l t .  T h i s  l i m i t  a p p l i e s  
when t h e  r e s u l t s  a r e  c l o s e  t o  t h e  WDAS. 

The RPD i s  u n d e r l i n e d  i f  i t  i s  g r e a t e r  t h a n  e i t h e r  l i m i t .  

I f  s p e c i f i e d  b y  t h e  l a b ,  t h e  second l i m i t  column i s  r e p l a c e d  b y  
t h e  D i f f e r e n c e  E r r o r  R a t i o  ( D E R ) ,  which i s  t h e  a b s o l u t e  v a l u e  
of  t h e  d i f f e r e n c e  o f  t h e  r e s u l t s  d i v i d e d  b y  t h e  q u a d r a t i c  sum o f  
t h e i r  one sigma e r r o r s ,  t h e  same e r r o r s  as used i n  t h e  f i r s t  
l i m i t .  

Except  f o r  d i f f e r e n c e s  due t o  round ing ,  t h e  DER i s  t h e  
same as t h e  R P D  d i v i d e d  b y  t h e  f i r s t  RPD l i m i t  w i t h  t h e  
l i m i t  s c a l e d  t o  1 sigma. 

The DER i s  u n d e r l i n e d  if i t  i s  g r e a t e r  t h a n  t h e  sigma f a c t o r ,  
t y p i c a l l y  2 o r  3 ,  shown i n  t h e  header f o r  t h e  f i r s t  RPD l i m i t .  
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1 
The M a t r i x  S p i k e  Repor t  shows a l l  r e s u l t s ,  r e c o v e r i e s  and p r i m a r y  
s u p p o r t i n s  i n f o r m a t i o n  f o r  one M a t r i x  S p i k e  and a s s o c i a t e d  O r i g i n a l  
sample. 

The f o l l o w i n 9  n o t e s  a p p l y  t o  t h i s  r e p o r t :  

t A l l  f i e l d s  i n  common w i t h  t h e  Data Sheet Repor t  have s i m i l a r  

usage. T h i s  a p p l i e s  b o t h  t o  t h e  S p i k e d  and O r i g i n a l  sample 
d a t a .  R e f e r  t o  t h e  Data Sheet Repor t  Guide f o r  d e t a i l s .  

If t h e  S p i k e  has d a t a  f o r  a T E S T  and t h e  l a b  d i d  n o t  do t h i s  
t e s t  t o  t h e  O r i g i n a l ,  t h e  O r i g i n a l ' s  R E S U L T S  a r e  u n d e r l i n e d .  

An amount ADDED i s  t h e  l a b ' s  v a l u e  f o r  t h e  ac tuaL amount s p i k e d  
i n t o  t h e  S p i k e  sample w i t h  i t s  E R R O R  an e s t i m a t e  o f  t h e  e r r o r  o f  
t h i s  amount. 

An amount i s  u n d e r l i n e d  if i t s  r a t i o  t o  t h e  c o r r e s p o n d i n g  RDL i s  
o u t s i d e  p r o t o c o l  s p e c i f i e d  L i m i t s .  

R E C  (Recovery)  i s  t h e  Sp ike  R E S U L T  minus t h e  O r i n i n a l  RESULT 
d i v i d e d  by A O D E D  expressed as a p e r c e n t .  

The f i r s t ,  computed l i m i t s  f o r  t h e  r e c o v e r y  r e f l e c t :  

1. The e r r o r s  o f  t h e  two RESULTs, i n c l u d i n g  t h o s e  
i n t r o d u c e d  b y  r o u n d i n g  them p r i o r  t o  p r i n t i n g .  

I f  t h e  l i m i t s  a r e  Labeled ( T O T A L ) ,  t h e y  i n c l u d e  
p r e p a r a t i o n  e r r o r  i n  t h e  r e s u l t .  I f  l a b e l e d  ( C O U N T ) ,  
t h e y  do n o t .  

2. The e r r o r  o f  ADOEO.  

3 .  A l a b  s p e c i f i e d ,  p e r  a n a l y t e  b i a s .  The b i a s  changes t h e  
c e n t e r  o f  t h e  computed l i m i t s .  

T h e  second l i m i t s  a r e  p r o t o c o l  d e f i n e d  upper and Lower ac l i m i t s  
f o r  t h e  recovery .  
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These l i m i t s  a r e  l e f t  b l a n k  if t h e  O r i g i n a l  RESULT i s  more t h a n  
a p r o t o c o l  d e f i n e d  f a c t o r  ( t y p i c a l l y  4 )  t i n e s  ADDED. T h i s  i s  (I 
uay of  a c c o u n t i n g  f o r  t h a t  uhen t h e  s p i k e  i s  s m e l l  compared t o  
t h e  amount i n  the  o r i g i n a l  sample, t h e  r e c o v e r y  i s  u n r e l i a b l e .  . The r e c o v e r y  i s  u n d e r l i n e d  ( o u t  o f  spec) i f  i t  i s  o u t s i d e  e i t h e r  
o f  these ranges. 
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The Method Summary Repor t  has two t a b l e s .  One shows up t o  f i v e  r e s u l t s  
measured u s i n g  one method. The o t h e r  has per fo rmance d a t a  f o r  t h e  
method. There i s  one r e p o r t  f o r  each T E S T ,  as used on t h e  Data  sheet  
R e p o r t .  

The f o l l o w i n g  n o t e s  a p p l y  t o  t h i s  r e p o r t :  

Each t a b l e  i s  s u b d i v i d e d  i n t o  s e c t i o n s ,  one f o r  each p r e p a r a t i o n  
ba tch .  A p r e p a r a t i o n  b a t c h  i s  a g roup o f  a l i q u o t 6  p r e p a r e d  a t  
r o u g h l y  t h e  same t i m e  i n  one work a r e a  o f  t h e  l a b  u s i n g  t h e  same 
method. 

There s h o u l d  be Lab C o n t r o l  Sample and Method B lank  r e s u l t s  i n  
each p r e p a r a t i o n  b a t c h  s i n c e  t h i s  c l o s e  cor respondence makes t h e  
Q C  m e a n i n g f u l .  Depending on l a b  p o l i c y ,  D u p l i c a t e s  need n o t  
occur  i n  each b a t c h  s i n c e  t h e y  O C  sample dependencies such as 
m a t r i x  e f f e c t s .  

The R A U  TEST column shows t h e  t e s t  code used i n  t h e  raw d a t a  t o  
i d e n t i f y  a p a r t i c u l a r  a n a l y s i s  if i t  i s  d i f f e r e n t  t h a n  t h e  t e s t  
code i n  t h e  header o f  t h e  r e p o r t .  T h i s  o c c u r s  i n  s p e c i a l  cases 
due t o  method s p e c i f i c  d e t a i l s  about  how t h e  l a b  l a b e l s  work. 

The Lab Sample o r  P l a n c h e t  ID combined w i t h  t h e  (Rau) Tes t  Code 
and S u f f i x  u n i q u e l y  i d e n t i f y  t h e  r a y  d a t a  f o r  each a n a l y s i s .  

I f  a r e s u l t  i s  l e s s  t h a n  b o t h  i t s  M D A  and R D L ,  i t  i s  r e p l a c e d  by 
j u s t  'U' on t h i s  r e p o r t .  I f  i t  i s  g r e a t e r  t h a n  o r  equa l  t o  t h e  
R D L  b u t  l e s s  t h a n  t h e  MDA, t h e  r e s u l t  i s  shown w i t h  a 'U' f l a g .  

The J and X f l a g s  a r e  as on t h e  d a t a  sheet .  

Non-U r e s u l t s  f o r  Method B l a n k s  a r e  u n d e r l i n e d  t o  i n d i c a t e  
p o s s i b l e  c o n t a m i n a t i o n  o f  o t h e r  samples i n  t h e  p r e p a r a t i o n  
b a t c h .  The Method B lank  Repor t  has s u p p o r t i n g  da ta .  

Lab C o n t r o l  Sample and M a t r i x  S p i k e  r e s u l t s  a r e  shown as: ok, Yo 
d a t a ,  LOU o r  H I G H ,  w i t h  t h e  l a s t  t u 0  u n d e r l i n e d .  'No d a t a '  
means no amount ADDED was s p e c i f i e d .  'LOU' and ' H I G H '  

F i n a l  a e p o r t  
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cor respond t o  when t h e  r e c o v e r y  i s  u n d e r l i n e d  on t h e  Lab C o n t r o l  
Sample o r  n a t r i x  s p i k e  Repor t .  See t h e s e  r e p o r t s  f o r  s u p p o r t i n g  
d a t a .  

D u p l i c a t e  sample r e s u l t s  a r e  shoun as: ok, N o  data ,  o r  OUT, u i t h  
t h e  l a s t  t u 0  u n d e r l i n e d .  ' N o  d a t a '  means t h e r e  uas no o r i g i n a l  
sample d a t a  found f o r  t h i s  d u p l i c a t e .  ' O U T '  cor responds t o  when 
t h e  RPO i s  u n d e r l i n e d  on t h e  D u p l i c a t e  Repor t .  See t h i s  r e p o r t  
f o r  s u p p o r t i n g  da ta .  

I f  t h e  WOA column i s  l a b e l e d  ' M A X  M D A ' ,  t h e r e  was more t h a n  one 
r e s u l t  measured by t h e  r e p o r t e d  method and t h e  UOA shown i s  t h e  
l a r g e s t  MDA. I f  n o t  a 1 1  these r e s u l t s  have t h e  same RDL, t h e  
M A X  M D A  r e f l e c t s  o n l y  those r e s u l t s  w i t h  R D L  equa l  t o  t h e  
s m a l l e s t  one. 

WDAs a r e  u n d e r l i n e d  i f  g r e a t e r  t h a n  t h e  p r i n t e d  R D L .  

A l i q u o t s  a r e  u n d e r l i n e d  i f  l e s s  t h a n  t h e  nomina l  v e l u e  s p e c i f i e d  
f o r  t h e  method. 

P r e p a r a t i o n  f a c t o r s  a r e  u n d e r l i n e d  if g r e a t e r  t h a n  t h e  n o m i n a l  
v a l u e  s p e c i f i e d  f o r  t h e  Q C  b a t c h .  

D i l u t i o n  f a c t o r s  a r e  u n d e r l i n e d  if g r e a t e r  t h a n  t h e  nomina l  
v a l u e  s p e c i f i e d  f o r  t h e  method. 

Residues a r e  u n d e r l i n e d  i f  o u t s i d e  t h e  range s p e c i f i e d  f o r  t h e  
method. Residues a r e  n o t  p r i n t e d  i f  y i e l d s  a r e .  

Y i e l d s ,  which may be g r a v i m e t r i c ,  r a d i o m e t r i c  o r  some t y p e  o f  
r e c o v e r y  depend ing  on t h e  method, a r e  u n d e r l i n e d  i f  o u t s i d e  t h e  
range s p e c i f i e d  f o r  t h e  method. 

E f f i c i e n c i e s  a r e  u n d e r l i n e d  i f  o u t s i d e  t h e  range s p e c i f i e d  f o r  
t h e  method. E f f i c i e n c i e s  a r e  d e t e c t o r  and g60met ry  dependent SO 

t h i s  t e s t  i s  o n l y  approx imate .  

count  t i m e s  a r e  u n d e r l i n e d  i f  l e s s  t h a n  t h e  nomina l  v a l u e  

F i n a l  n e p o r t  

REPDRl GUIDES 
Page 13 

SUUIIARY DATA SECTION 
Page 32 

77 

PPOtotOl GRAB 
V e r s i o n  1.0 

V e r s i o n  3 . 0 8  
Repor t  d a t e  04 10 96 

Form D V D - R G  



W H C  2 2 2 - 8  L A B O R A T O R Y  
TANK A P l O I ,  &ROUP 96000011 

Q U I D E ,  cant. 

M E T H o D B u M M A  R Y WHC-SD-WM-DP-166, REV. I 

s p e c i f i e d  f o r  t h e  method. 

t R e s o l u t i o n s  ( a s  FYHM; F u l l  w i d t h  a t  H a l f  Max) a r e  U n d e r l i n e d  i f  
g r e a t e r  t h a n  t h e  method s p e c i f i e d  L i m i t .  

T r a c e r  d r i f t s  a r e  u n d e r l i n e d  i f  t h e i r  a b s o l u t e  v a l u e s  a r e  
g r e a t e r  t h a n  t h e  method s p e c i f i e d  l i m i t .  T r a c e r  d r i f t s  a r e  
n o t  p r i n t e d  i f  p e r c e n t  m o i s t u r e s  are .  

Days H e l d  (Ana lyzed - C o l l e c t e d )  a r e  u n d e r l i n e d  i f  g r e a t e r  t h a n  
t h e  h o l d i n g  t i m e  s p e c i f i e d  i n  t h e  p r o t o c o l .  

A n a l y s i s  d a t e s  a r e  u n d e r l i n e d  if b e f o r e  t h e i r  p l a n c h e t ' s  
p r e p a r a t i o n  d a t e  o r ,  i f  a l i m i t  i s  s p e c i f i e d ,  t o o  f a r  a f t e r  
i t .  

For  some methods, r a t i o s  as percentages  and e r r o r  e s t i m a t e s  f o r  them a r e  
computed f o r  p a i r s  o f  r e s u l t s .  A r a t i o  column header l i k e  ' 1 + 3 '  means 
t h e  r a t i o  o f  t h e  f i r s t  r e s u l t  column and t h e  t h i r d  r e s u l t  column. 

R a t i o s  a r e  n o t  computed f o r  Lab C o n t r o l  Sample, Method B lank  o r  
M a t r i x  S p i k e  r e s u l t s  s i n c e  t h e i r  m a t r i c e s  a r e  n o t  n e c e s s a r i l y  
s i m i l a r  t o  c l i e n t  samples' .  

The e r r o r  e s t i m a t e  f o r  a r a t i o  o f  r e s u l t s  f rom one p l a n c h e t  r e f l e c t s  
o n l y  c o u n t i n g  e r r o r s  s i n c e  o t h e r  e r r o r s  s h o u l d  be c o r r e l a t e d .  For  a 
r a t i o  i n v o l v i n g  d i f f e r e n t  p l a n c h e t s ,  i f  PC L i m i t s  a r e  computed based on 
t o t a l  e r r o r s ,  t h e  e r r o r  f o r  t h e  r a t i o  a l l o w s  f o r  t h e  p r e p a r a t i o n  e r r o r s  
f o r  t h e  p l a n c h e t s .  

The r a t i o  i s  u n d e r l i n e d  ( o u t  o f  spec) i f  t h e  a b s o l u t e  v a l u e  o f  i t s  
d i f f e r e n c e  f rom t h e  nomina l  v a l u e  i s  g r e a t e r  t h a n  i t s  e r r o r  e s t i m a t e .  
I f  n o  nomina l  v a l u e  i s  s p e c i f i e d ,  t h i s  t e s t  i s  n o t  done. 

For Gross A lpha o r  Gross Beta  r e s u l t s ,  t h e r e  may be a column showing t h e  
sum o f  o t h e r  A lpha o r  Beta  e m i t t e r s .  T h i s  sum i n c l u d e s  a l l  r e l e v a n t  
r e s u l t s  i n  t h e  D V D  database, whether r e p o r t e d  o r  n o t .  R e s u l t s  i n  t h e  
sum a r e  u e i g h t e d  b y  a p a r t i c l e s l d e c a y  v a l u e  s p e c i f i e d  b y  t h e  l a b  f o r  
each r e l e v a n t  a n a l y t e .  R e s u l t s  l e s s  t h a n  t h e i r  MDA a r e  n o t  i n c l u d e d .  
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no sums a r e  computed f o r  Lab C o n t r o l ,  Wethod B lank  o r  W a t r i x  S p i k e  
samples s i n c e  t h e i r  v a r i o u s  p l a n c h e t s  may n o t  be p h y s i c a l l y  r e l a t e d .  

I f  a r a t i o  o f  t o t a l  i s o t o p i c  t o  Gross Alpha o r  Be ta  i s  shown, t h e  e r r o r  
f o r  t h e  r a t i o  r e f l e c t s  b o t h  t h e  e r r o r  i n  t h e  Gross r e s u l t  and t h e  sum, 
as square r o o t  o f  sum o f  squares,  of t h e  e r r o r s  i n  t h e  I s o t o p i c  r e s u l t s .  

For  t o t a l  e lemen ta l  u ran ium o r  t h o r i u m  r e s u l t s ,  t h e r e  may be a co lumn 
showing t h e  t o t a l  u e i g h t  computed f rom a s s o c i a t e d  i s o t o p i c  r e s u l t s .  
I g n o r i n g  r e s u l t s  l e s s  than  t h e i r  WDAs,  t h i s  i s  a u e i g h t e d  sum o f  t h e  
i s o t o p i c  r e s u l t s .  The u e i g h t s  depend on t h e  m o l e c u l a r  u e i g h t  and 
h a l f - l i f e  of each i s o t o p e  so as t o  c o n v e r t  a c t i v i t i e s  (decays)  t o  u e i g h t  
(a toms) .  

If a r a t i o  o f  t o t a l  computed t o  measured e lemen ta l  u ran ium o r  t h o r i u m  i s  
shown, t h e  e r r o r  f o r  t h e  r a t i o  r e f l e c t s  t h e  e r r o r s  i n  a l l  t h e  
measurements. 
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warklistrpt Version 2. I 05/15/95 WHC-SD-WM-DP-166, REV. / Page: I 
01/12/96 07:18 

LABCORE Data Entry Template for Worklist# 4852 

Analyst: > p b  Instrument: NONE Book# $ / A  
Method LA-5 19- 15 1 Rev/Mod 

Worklist Comment: AP-108 @BRKDWN 

g- 

UNIT GRWP PROJECT S TYPE SAMPLE# R A -------TEST------ MATRIX ACTUAL FWND DL 

mradlhour 

mL 

mrad/hour 

mL 

96000010 AP-108 GRAB 1 SAMPLE S96TD00088 0 @BRKDUNl DOSERATE LIQUlD N/A / I  0 

96000010 AP-108 GRAB 1 SAMPLE S961000088 0 @BRKDUNl SNPAMTZ LlQUlD N/A 14s 
96000010 AP-108 GRAB 2 SAMPLE S967000089 0 QBRKDUNl DOSERATE LIQUID N/A 4 0 . 5  

96000010 AP-108 GRAB 2 SAMPLE S961000089 0 @BRKDUNl SAMPAMT2 LlQUlD NIA /Js< 

96000011 AP-108 GRAB 3 SAMPLE 5967000096 0 @BRKDUNI DOSERATE LIQUID NIA 

96000011 AP-108 GRAB 3 SAMPLE S961000096 0 QBRKOUNl SAMPAMTZ LIQUID N/A I / >  
Iln- mrad/hour 

- 
mL 

Final page for worklist # , 4852 

fi' i: 

Units shown for QC (SPK & STD) mny not rejlect the actual units. DL = Detection Limit, S = Worklist Slat Number, 
R = Replicate Number, A = Aliquot Code. 
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worklistrpt Version 2. I OW1995 WHC-SD-WM-DP-166, REV. I Page: 1 
01/18/96 09:13 LABCORE Data Entry Template for Worklist# 4994 

Analyst: SLtt Instrument: BAOOl Book # I33/2//6 -4 
Method: LA-5 10-1 12 RevlMod c - 3 

Worklist Comment: SpG AP-108 (Do not run replicates) 

GRWP PROJECT S TYPE SAMPLE# R A - - - - - - - T E S T - - - - - -  MATRIX  ACTUAL FWND DL UNIT 

1 STD 

%OODOlO AP-108 GRAB 2 SAMPLE 

96000010 AP-108 GRAB 3 DUP 

96000010 AP-108 GRAB 4 SAMPLE 

96000010 AP-108 GRAB 5 OUP 

96000011 AP-108 GRAB 6 SAUPLE 

96000011 AP-108 GRAB 7 DUP 

S961000090 0 

S967000090 0 

5961000091 0 

5961000091 0 

5967000097 0 

S96T000097 0 

SPG-Dl 

SPG-01 LIQUID N I A  1.023 f l / ,  Sp.G. 

SPG-01 LIQUID 1 .035  I e0J0 N/A Sp.G. 

Final page for worklist #n , 4994 u na yst ignature 

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number, 
R = Replicate Number, A = Aliquot Code. 
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SPECIFIC GRAVITY: LA-510-112 (C-3) 
ANALYST ANALYSIS 

# 
WORKLIST 

DATE 

BSAMPLE e 
STANDARD 

TARE WEIGHT(9) 
GROSS WEIGHT (91 

PLI A E B 

SAMPLE # = ~~~f'j~~ STD X = 
m , i r n , c  i 

ANALYSIS 
TIME - INSTRUMENT 

CODE 

a3 10 

REPLICA1 t 

171 4RE WEIGHT lg) 
ROSSWElGHT(g1 3 

? 
v) 
0 



5101 12L1 - DENSITY-SAMPLE 

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

WHC-SD-WM-DP-166, REV. I 

oss Weight (W2) = Wt. of vial + cap + cotton + solution 
re Weight (Wl)  = Wt. of vial + cap + cotton 

Specific Gravity = [(WZ-W1) * 1000 pUrnL] I vol. of Solution pL * I  ,000 

1:\510112\SPG091 .WBI 3A 21-Feb-96 08:14:45 PM 



PLACE ANALYTICAL CARD IN BOX BELOW OR AlTACH TRAVELER 

WHC-SD-WM-DP-166, REV. I 

ITY : LA-510-112 (C-3) 

s Weight (W2) Wt. of vial + cap + cotton + solution 
Weight (Wl )  = Wt. of vial + cap + cotton 

ecific Gravity = [(W2-W1) * 1000 pUrnL] / [vol. of Solution pL * 1.000 glrnl] 

92 



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

WHC-SD-WM-DP-166, REV. I 

SPECIFIC GRAVITY : LA-51 0-1 12 (C-3) 

Gross Weight (W2) = Wt. of vial + cap + cotton + solution 
Tare Weight (WI )  = Wt. of vial + cap + cotton 

Specific Gravity = [(WZ-WI) * 1000 pUmL] I pol. of Solution pL * 1.000 glml]  

93 



PIACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

WHC-SD-WM-DP-166, REV. J 

SPECIFIC GRAVITY : LA-510-112 (C-3) 

ross Weight (W2) = Wt. of vial + cap + cotton + solution 
re Weight (WI )  = Wt. of vial + cap + cotton 

pecific Gravity = [(W2-W1) 1000 pUrnL] I vol. of Solution 

v RFSlll T v 

' 1  .ooo 

9 -2 



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

WHC-SD-WM-DP-166, REV. I 

SPECIFIC GRAVITY : LA-510-112 (C-3) 

05s Weight (W2) = Wt. of vial + cap + cotton + solution 
re Weight (WI )  = Wt. of vial + cap + cotton 

pecific Gravity = [(WZ-W1) * 1000 pUmL] I pol. of Solution pL 1.000 glmL] 
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PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

WHC-SD-WM-DP-166, REV. I 

SPECIFIC GRAVITY : LA-510-112 (C-3) 

* 1.000 glml] 



PLACE ANALYTICAL CARD IN BOX BELOW OR AlTACH TRAVELER 

WHC-SD-WM-DP-166, REV. 1 

SPECIFIC GRAVITY LA-510-112 (C-3) 

oss Weight (W2) = Wt. of vial + cap + cotton + solution 
re Weight (Wl )  = Wt. of vial + cap + cotton 

ecific Gravity = [(W2-W1) * 1000 pUmL] I pol.  of Solution , * 1 .OOO glmL] 
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worklistrpt Version 2.1 OSNS195 WHC-SD-WM-DP-166, REV. r ' - Page: 1 

LABCORE Data Entry Template for Worklist# 5007 o i / i a m  i4:40 

Analyst: 14'88 Instrument: PHOl Book# /Wd/d -B  
Method LA-212-106 RevlMod 

Worklist Comment: PH FOR TK25-2 AND AP-108. RCJ 
GRWP PROJECT S TYPE SAMPLE# R A ------ -TEST------  MTRIX ACTUAL FWNO DL UNIT 

96000010 

96000010 

96000010 

96000010 

96000011 

9600001 1 

95000224 

95000224 

95000224 

1 STDPH 

AP-108 GRAB 2 SAMPLE 

AP-108 GRAB 3 OUP 

AP-108 GRAB 4 SAMPLE 

AP-108 GRAB 5 DUP 

AP-108 GRAB 6 SAMPLE 

AP-108 GRAB 7 DUP 

ORGIAP SMPL a SMPLE 

ORG/AQ SAMPL 9 DUP 

ORG/AQ SAMPL 10 SAMPLE 

PH-01 

S96T000090 0 PH-01 

S96T000090 0 PH-01 

S96T000091 0 PH-01 

S96T000091 0 Pn-oi 

S96T000097 0 PH-01 

S96T000097 0 PH-01 

S96R000041 0 PH-01 

S96R000041 0 PH-01 

S96R000042 0 PH-01 

Final page for worklist # 5007 
1-2- t / - f C /  O L ~ ,  /-Z Y'96 
Date Analyst Signature Date 

AD&$- 
Analyst Sighature 

1 /czs-/& 

Data Entry Comments: 

Units shown for QC (SPK & STD) may not r@ect the actual units. DL = Detection Limit, S = Worklist Slot Number, 
R = Replicate Number, A = Aliquot Code. 
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worklistrpt Version 2. I 05/15/95 
01/30l% 07:35 

WHC-SD-WM-DP-166, REV. I 
LABCORE Data Entry Template for Worklist# 

Page: I 

5001 

Analyst: F4.w Instrument: PHOl ~L&,I&S Book # 5-l N@ 

Method: LA-211-102 RevlMod C-0 

Worklist Comment: OH- AP-108 

GRWP PROJECT S TYPE SAnPLEX R A -------TEST------ MATRIX ACTUAL FOUND DL UNIT 

1 BLNK on-01 LlPUlD 1 ~4.2 N/A ug/mL 

2 STD OH-01 LiPuiD 1.w-4 \.b+e+ NiA ug/mL 

96000010 AP-108 GRAB 3 SAMPLE S96T000090 0 OH-01 LIQUID N/A d.lbe3 6.25 '$ /m~ 

96000010 AP-108 GRAB 4 DUP S96T000090 0 OH-01 LIQUID &.%e3 2.7qe3 N/A ug/mL 

96000010 AP-108 GRAB 5 SAMPLE S96T000091 0 OH-01 LIQUID N/A P H = ~ Q W  h 4 / ~  ug/mL 

96000010 AP-108 GRAB 6 DUP 596T000091 0 OH-01 LIPUIO N / A  FJ!A N/A ug/mL 

Final page for worklist # 5001 

Units shown for QC (SPK & STD) may not reflea the actual units. DL = Detection Limit, S = Worklist Slot Number, 
R = Replicate Number, A = Aliquot Code. 
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WHC-SD-WM-DP-166, REV. Page: 1 
. -  

workhstrpt Version 2.1 05/15/95 
01/18/96 0923 LABCORE Data Entry Template for Worklist# 5001 

Analyst: V&Ld Instrument: PHOl b&C&?5 Book# 57Nq 
Method: LA-211-102 Rev/Mod 

Worklist Comment: OH- Ap-108 

SAMPLE# R A - - - - - - - T E S T - - - - - -  MATRIX ACTUAL FWND DL UNIT GROUP PROJECT S TYPE 

1 BLNK 

2 STD 

%000011 AP-108 GRAB 3 SAMPLE 

96000011 AP-108 GRAB 4 DUP 

WOO0010 AP-108 GRAB 5 SAMPLE 

96000010 AP-108 GRAB 6 DUP 

%000010 AP-108 GRAB 7 SAMPLE 

96000010 AP-108 GRAB 8 DUP 

OH-01 LlQUlO N/A ug/mL 

LIQUID N/A ug/mL 

ug/mL LIQUID N/A S96T000097 0 OH-01 

LIQUID N/A ug/rnL 5967000097 0 OH-01 

S961000090 0 OH-01 LIQUID N/A ug/mL 

on-oi 

S96T000090 0 OH-01 LIQUID N/A ug/mL 

S96T000091 0 OH-01 LIQUID N/A ug/mL 

S96T000091 0 OH-01 LIQUID N/A ug/mL 

Final page for worklist # 5001 

1-33 -9G 
alyst Signature Date Analyst Signature Date 

Data Entry Comments: 

4097 - . z o o  
91 -3IWT PH 6-hJ LY 

Units shown for QC (SPK & STD) may nor reflect the actual units. DL = Detection Limit, S = Worklist Slot Number, 
R = Replicate Number, A = Aliquot Code. 
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PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

WHC-SD-WM-DP-166, REV. 
' c' w 

I :3 5 
4. .. ..... I ......... . ................. .I 

- -____ _ _  
E S T  AVAILABLE COPY 

Detection Limit = 125pg I SS * DF 

OH Molarity =((mL HNOB)'(M HNO3))ISample Size in rnL'Dilution Factor 

OH in pg/mL = (OH MOLARITY)'(17 Og/rnole)'((l000000pg/g)/(1000mUL)) 

The Result is .= Detection Limit 



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

WHC-SD-WM-DP-166, REV. I 

BEST AVAILABLE COPY 

Concentration of OH i 

OH in pg/mL = (OH MOLARITY)'(17.0g/mole)'((l000000pg/g)/(lOOOmUL)) 



~ _- 

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

WHC-SD-WM-DP-166, REV. I 

BEST AVAILABLE COPY 

Liquid 
I' _1 ̂ lamde"# !Os+'& Detection Limit = 125pg I SS * DF 

OH Molarity =((mL HN03)'(M HNO3))ISample Size in mL'Dilution Factor 

OH in pg/mL = (OH MOLARITY)'(17.0g/rnole)*((l000000pg/g)/(1000mUL)) 



PLACE ANALYTICAL CARD IN BOX BELOW OR AlTACH TRAVELER 

WHC-SD-WM-DP-166, REV. 

EEST AVAILRBLE COPY 

Detection Limit = 125pg I SS DF 

OH in pg/mL = (OH MOLARiTY)'(l7.0g/mole)'((l000000pg/g)/(1000mUL)) 



worklistqx Version 2.  I 05/35/95 WHC-SD-WM-DP-166, REV. 1 Page: I 
,Ol/30/% 07:36 LABCORE Data Entry Template for Worklist# 5250 

Analyst: G?W Instrument: PHOl (.3&6695 Book# 5 7 d g  
Method: LA-21 1-102 Rev/Mod C,-O 
Worklist Comment: OH- AP-108 

GRWP PROJECT S TYPE SAMPLE# R A -------TEST------ MATRIX ACTUAL FWND DL UNIT 

96000011 AP-108 CRAB 

96000011 AP-108 GRAB 

1 BLNK OH-01 LIQUID \ 44-2 N/A ug/mL 

2 STD o w 0 1  LIQUID I abbe9 \E&+ N/A ug/rnL 

3 SAMPLE S96T000097 0 OH41 LIQUID N/A d.81d 6.2Se$/rn~ 

4 DUP S961000097 0 on-01 LIQUID d.8lc3 d . 6 ~ 3  N/A ug/rnL 

Final page for worklist # 5250 

1-30 *6 
Analymignature Date 

Data Entry Comments: 

Units shown for  QC (SPK & S7D) may not rg7ect the actual units. DL = Detection Limit, S = Worklist Slot Number, 
R = Replicate Number, A = Aliquot Code. 
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Page: J WHC-SD-WM-DP-166, REV.1 ;rarklistrpt Version 2.1 05/15/95 
01/18/96 09:23 5001 LABCORE Data Entry Template for Worklist# 

~~ 

Analyst: id Instrument: PHOl WCC&3')5 Book # 5 7 N q  
Method: LA-211-102 Rev/Mod 

Worklist Comment: OH- AP-108 

GROUP PROJECT S TYPE SAMPLE# R A -------TEST------  MATRIX ACTUAL FOUND OL UNIT 

1 BLNK 

2 STO 

96000011 AP-108 GRAB 3 SAMPLE S96T000097 0 

96000011 AP-108 GRAB 4 OUP S96T000097 0 

96000010 AP-108 GRAB 5 SAMPLE S96T000090 0 

96000010 AP-108 GRAB 6 OUP S96T000090 0 

96000010 AP-108 GRAB 7 SAMPLE S96T000091 0 

P6000010 AP-108 GRAB 8 OUP S96T000091 0 

OH-01 

on-01 

OH-01 

OH-01 

OH-01 

OH-01 

OH-01 

OH-01 

LIQUID N/A ug/mL 

LlQUlO N/A ug/mL 

LIQUID N/A w/mL 

LIQUID N/A ug/mL 

ug/mL LIQUID N/A 

LlQUlO N/A ug/mL 

ug/mL LIQUID N/A 

LIQUID N/A ug/mL 

Final page for worklist # 5001 

Analyst Signature Date 

Data Entry Comments: 

4091 - .zoo 
41 - >IPP&T F+\ mi/'( 

Units shown for  QC (SPK & S D )  may not reflect rhe actual units. DL = Detection Limit, S = Worklist Slot Number, 
R = Replicate Number, A = Aliquot Code. 
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PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

OH Molarity =((mL HNO3)*(M HNO3))ISample Size in mL'DiIution Factor 

OH in pgImL = (OH MOLARITY)'(17.0glmole)*((l000000pgIg)I(1000mUL)) 



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

Detection Limit = 1251.19 I SS * DF 

OH Molarity =((mL HN03)*(M HNO3))ISample Size in mL'Dilution Factor 

OH in pglmL = (OH MOLARIT()'(17 Og/mole)'((l000000pglg)l(1000mUL)) 
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PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 
I 

WHC-SD-WM-DP-166, REV. I 

H in pglrnL = (OH MOLARITY)'(17.0g/rnole)'((l000000!Jg1g)1(1000rnUL)) 

103 



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

OH (AUTO) : LA-21 1-1 02 (C-0) 

WHC-SD-WM-DP-166, REV. I 

Duplicate 1 

12 
..... A. .... ... I.. .... .I. ....... I . .  ...... I ...... .,.I. J 

OH in pglmL = (OH MOLARITY)'(17.0g/rnole)'((l000000pglg)/(1000rnUL)) 



worklistdata Version 0. I 04/18/96 WHC-SD-WM-DP-166, REV. I Page: I 
04/19/96 07:11 

LABCORE Completed Worklist Report for Worklist# 5013 

Analyst: vlm Instrument: IC03 Book# l A A d q g  

Method: Dl .5 33- l6RevlMod b I 
Worklist Comment: AP108 FOR IC RTS 

Seq Type Sample# R A Test Matrix A d d  Found DLorYield Unit 

Units shown for QC [BLKIBKG) m y  not r@ect the actual units. 
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worklistdata Version 0. I 04/18/96 
04/19/96 07:11 

WHC-SD-WM-DP-166, REV. I Page: 2 

LABCORE Completed Worklist Report for Worklist# 5013 
Seq Type S a m M  R A Test Matrix Actual Found DL or Yield Unit 

7 s m  S ~ S T O O O O ~ ~  o am-oi m-oa LIQUID d . 7 o . - a  i.so.-oa RPD 

7 DOP S ~ S T O O O O ~ ~  o mIc-oi noa-oa LIQUID <i.o7.-i d . o ’ ~ . - i  KPD 

7 DID S96TO00091 0 *IC-01 1103-01 LIQUID 1.40.-01 1.40.-0 

7 DOP s96~00009i o mIc-01 POI-oa LIQUID <i.i9.-i d . i 9 . - i  

7 DI~P sss~ooooei o OIC-01 so4-oa LIQUID <~.16.-i <i.36.- 

Final page for worklist# 5013 

Analyst Signature Date Analyst Signature Date 

Units shown for QC (BLKBKG) moy not r&ct the actual units. 
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q m l z O o / - ~ l ~  i3 [/ 
01/18/96 1S: lO  Page: I 
A-0004-1 LABCORE Data Entry Template for Worklist# 5013 

Analyst: \ILM Instrument: IC01 Book# &d'dq - F 
Method: LA-533-105 RevlMod P ̂ I 
Worklist Comment: AP108 FOR IC RTS 

S Type Sample# R A Test Matrix Group# Project 

WHC-SD-WM-DP-166, REV. I 

1 CCB 

2 ccv 

3 SAMPLE 

4 DUP 

5 SPK 

6 SAMPLE 

7 DUP 

@IC-QC QC 

@IC-QC QC 

S96T000090 0 @IC-01 LIQUID 
Analytes Requested: CL-02 , F-02 

SO4 - 02 

96000010 AP-108 GRAB 
, N02-02 , N03-02 , PO4-02 , 

S96T000090 0 

S96T000090 0 

@IC-01 LIQUID 

@IC-01 LIQUID 

S96T000091 0 @IC-01 LIQUID 96000010 AP-108 GRAB 
Analytes Requested: CL-02 , F-02 , NO2-02 , N03-02 , p04-02 , 

SO4 - 02 

S96T000091 0 @IC-01 LIQUID 

Final page for worklist # 5013 

Analyst Signature Date 

Data Entry Comments: 

S = Worklisz Slot Number, R = Replicate Number, A = Aliquoz Code. 
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Save( F4) Abor t  (Shi  f t - F 3 )  L i  s t F i  l es  (Shi  f t -F1)  Up1 oadFi 1 e (  F8) 

114 



0.03 

0.02 

0.01 

0.00 

-0.01 

-0.02 

-0.03 

-0.04 

us 

-0.05 

1 

-0.06(,, , r , ,  , , ~, , , , , , , , , , , , , , , 
0 1 2 3 4 5 6 7 a 9 

Minutes 
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Ret Component Concentration Height Area 
Time Name ugh1 

1.04 FLUORIDE 54.438 1630 8776 
1.52 CHLORIDE 75.025 1402 7480 
1.80 NITRITE 490.152 6325 36748 
2.65 BROMIDE 527.904 4059 26284 
3.00 NITRATE 581.979 5022 37896 
4.42 PHOSPHATE 524.804 1412 16006 
5.84 SULFATE 591.367 3793 49863 
7.62 OXALATE 492.632 1808 30976 

Totals 3338.301 25451 214029 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

8.0 

7.0 

6.0 

5.0 

4.0 

Us 3.0 

2.0 

1 .o 
0.0 

-1 .o 

File: 96022001.d04 Sample: 122N9-E STD 

B1. %Delta 
Code _ _ _ _ _ _ - _ _ _ _ _  

2 -1.57 
1 -1.08 
1 -0.92 
2 -1.49 
2 -2.17 
1 -3.14 
1 -4.47 
1 -4.71 

NITRITE 

OXALATE 
PHOSPHATE 

0 1 2 3 4 5 6 7 0 9 

Minutes 
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Sample Name: S96T000090 SAMPLE Date: 02/20/1996 10:49:22 
Data File : C:\DX\DATA\96022001.d06 
Met hod : c : \DX\METHOD\ANIONS .MET WHC-SD-WM-DP-166, REV. I I 

8 

us 6 

4 

2 

0 -  

1 0.90 
2 1.04 FLUORIDE 
3 1.52 CHLORIDE 
4 1.80 NITRITE 
5 2.97 NITRATE 
6 4.44 PHOSPHATE 
7 5.86 SULFATE 
a 7.63 OXALATE 

Totals 

0.000 
550.342 
177.474 
3737.872 
14998.565 
255.246 
405.938 
179.247 

20304.684 
- - - - - - - - - - -  

67 
1462 
348 
4245 
11757 

56 
239 

File: 96022001.d06 Sample: S96T000090 SAMPLE 

14 

12 

10 

NITRATE 
I 

241 
8092 
1943 
25401 
91045 
600 
3113 
965 

131401 
- - - - - -  

2 
2 -1.57 
1 -1.08 
1 -0.92 
1 -3.26 
1 -2.70 
1 -4.15 
1 -4.62 

-2 
1 1 1 1  l l i i  I I I I  I l l  1 1 1 1  1 1 1 1  1 1 1 1  1 1 1 1  1 1 1 1  

0 1 2 3 4 5 6 7 a 9 
Minutes 
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Pk. 
Num 

1 
2 
3 
4 
5 
6 
7 
8 

- - - - - - . 
Ret Component 
Time Name 

0.90 
1.04 FLUORIDE 
1.52 CHLORIDE 
1.80 NITRITE 
2.97 NITRATE 
4.42 PHOSPHATE 
5.85 SULFATE 
7.65 OXALATE 

Concentration Height 
ugh1 

0.000 70 
546.937 1458 
161.910 335 
3685.548 4213 
14895.904 11703 
229.598 51 
414.102 240 
151.008 56 

Totals 20085.007 18127 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Area B1. %Delta 
Code 

256 1 
- - - - - - - - - - - _ _ _ - - _ _ _ _ _ _  

8044 1 -1.57 
1812 1 -1.08 
25043 1 -0.92 
90396 1 -3.26 
530 1 -3.14 
3175 1 -4.26 
805 1 -4.38 - - _ _ _ _ _ _ _ _  

130060 

us 

File: 96022001.d07 Sample: S96T000090 DUP 

PHOSPHATE SULFATE 

Minutes 
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1 0.90 
2 1.04 FLUORIDE 
3 1.52 CHLORIDE 
4 1.80 NITRITE 
5 2.64 BROMIDE 
6 2.96 NITRATE 
7 4.42 PHOSPHATE 
8 5.83 SULFATE 
9 7.62 OXALATE 

Totals 

0.000 
1107.564 
913.474 

8943.261 
5263.440 

21410.482 
5530.236 
6304.845 
5091.987 

54565.289 
_ _ - - - - _ _ - - -  

114 
2958 
1524 

10391 
3706 

16559 
1327 
3671 
1704 

41953 
. - - - - - - 

16 

14 

12 

10 

a 
U s  6 

4 

2 

0 

-2 

File: 96022001.d08 Sample: S96T000090 SPIKE 

NI1 

FLUORIDE 

410 
16022 
8246 

61326 
23774 

132335 
15318 
48307 
29089 

334826 
- - - - - - - 

OXALATE PHOSPHATE 

2 
2 -1.57 
2 -1.52 
2 -0.92 
2 -1.98 
2 -3.69 
1 -3.14 
1 -4.58 
1 -4.79 

I 1  I I /  I l l l ~ l l l l ~  l l I I ~ I I 1 l  / / l / ~ l l l l / l l l l j l l / l  

1 2 3 4 5 6 7 8 9 

Minutes 
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File: 96022001.d10 Sample: S96T000091 SAMPLE 
0.4 

CHLORIDE NITRATE 
I I 0.2 I SULFATE 

:::: 
-0.4 

us -05 I 
-0.8 

-1.4 

-1.6 
0 1 2 3 4 5 6 7 8 9 

Minutes 
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Calibration Volume Dilution Points Rate Start Stop Area Reject 

External 1 1 2700 5Hz 0.00 9.00 200 

File: 96022001.d11 Sample: S96T000091 DUP 
0.4 

0.2 

-0.0 -- - 1 

-0.2 

-0.4 

-0.6 

-0.8 

-1.0 

-1.2 

-1.4 

SULFATE 

A 

CHLORIDE NITRATE 

I 

us 



worklistdata Version 0.1 04\18/96 Page: I 
04/19/96 07.53 

LABCORE Completed Worklist Report for Worklist# 5019 

Analyst: kgh Instrument: IC01 Book# /JJ f iF  

Method ~,$-,y3~-/&evlMod &/ 

Worklist Comment: AP108 FOR IC RTS! 
WHC-SD-WM-DP-166, REV;-7 

Seq Type Sampl& R A Test Matrix Actual Found DLorYield Unit 

1- 

1 -  

lcLa 

1 CCB 

lccB 
l m  

lccB 

lccB 

a m  
a m  
a ccv 

a m  
2 ccv 

2 ccv 
a m  
a ccv 
3 SWL. 

3 S M P L S  

3 S W W I  

3 SAMPL. 

3 SIYpLll 

3 SAMPLE 

4 DUP 

4 DUP 

4 DUP 

4 DIIP 

4 DUP 

4 DOP 

5 SPK 

5 SPK 

5 SPX 

5 SPK 
5 SPK 

5 SPX 

5 SPK 

5 SPK 

Final page for worklist# 5019 

Units shown for QC (BLK/BKG) m y  not r&ct the actual units. 
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worklistdata Version 0. I 04/18/96 
04/19/96 07.53 

Page: 2 

LABCORE Completed Worklist Report for Worklist# 5019 
%Type Sampie#RA Test Matrix Actual Found DL or Yield Unit 
a.1y.t  sign.t*e. D.t. Ma1y.t Signatur. Date 

WHC-SD-WM-DP-166, REV. I 

Units shown for QC (BLK/BKG) may not reflect the actuul units. 
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01/39/96 08:43 WHC-SDWM-DP-166, REV. I Page; 1 A-0004-1 LABCORE Data Entry Template for Worklist# 5019 
~~ 

Analyst: ,/I; Instrument: ICOI Book# &‘q-/ 
Method LA-533-105 RevlMod ,s 
Worklist Comment: AP108 FOR IC RTS! 

S Type Sample# R A Test Matrix Group# Project 

1 CCB 

2 ccv 

3 SAMPLE 

@IC-QC 

@IC-QC 

S96T000097 0 @IC-01 
Analytes Requested: CL-02 

SO4 - 02 

4 DUP S96T000097 0 @IC-01 

5 SPK S96T000097 0 @IC-O1 

/ 

QC 

QC 

LIQUID 96000011 AP-108 GRAB 
, F-02 , N02-02 , N03-02 , PO4-02 , 

LIQUID 

LIQUID 

Final page for worklist # 5019 

Data Entry Comments: 

Analyst Signature Date 

S = Worklist Slot Number, R = Replicate Number, A = Aliquot Code. 
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-0010-IC DATA FILE/WORKLIST RESOLUTION 20-Feb-96 I 

1 
2 

3 
4 
5 

=> 
=> 
=> 
=> 
=> 

96021331 .do1 
96021331.d02 
96021331.d03 
96021331 .do4 
96021331.d05 
96021331 .do6 
96021331 . d o 7  
96021331.d08 

1 CCB 
2 ccv 
3 SAMPLE 
4 DUP 
5 SPK 

S96T000097 
S96T000097 
S961000097 

I t a  F i l e :  5019FEB.CSV 

Sample Name 

BLANK 
122N9-E STD 
S96T000097 SAM 
S96T000097 SAM 
S96T000097 SAM 
S96T000097 SAM 
S96T000097 DUP 
S96T000097 SPK 

ive( F4 )  Abort  (Shi f t -F3 )  L i  s t F i  1 es (Sh i  f t -F1 )  Up1 oadFi 1 e(  F8) 

~i 1 u t i  on 1 
1.00 

101 .oo 
10201 .oo 
2121 .oo 
1111.00 
1111.00 
1111.00 
1111.00 

125 



File: 96021331.dOl Sample: BLANK 
0.08 

0.07 

0.06 

0.05 

0.04 

0.03 

0.02 

0.01 

0.00 

-0.01 

us 

-0.02 I I [ I I l l [ l l l l [ l  

0 2 4 6 8 10 
Minutes 

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT 
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES &TO /3/. - 
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Sample Name: 122N9-E STD Date: 02/14/1996 07:22:34 
Data File : C:\DX\DATA\96021331.d02 
Method : C:\DX\METHOD\KIT.MET I WHC-SD-WM-DP-166, REV. I 

Pk . 
Num 

1 
2 
3 
4 
5 
6 
7 
8 
9 

- _ _ _ -  
Ret 
Time 

0.86 
1.01 
1.53 
1.84 
2.78 
3.17 
4.59 
6.03 
7.89 

. - - - - - - 
fluoride 
chloride 
nitrite 
bromide 
nitrate 
phosphate 
sulfate 
oxalate 

Concentration 
ugh1 - - - - - - - - - - _ _ _ - - _ _ _ _ _ _ _  
0.000 
57.095 
72.591 
507.128 
556.800 
612.765 
531.062 
616.811 
527.536 

Totals 3481.788 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

Height 

. - - - - - - - - - - - 
89408 

2713726 
2098143 
9329480 
5629006 
6515255 
1667044 
4972930 
2132540 

35147532 
_ _ _ _ _ _ _ _ _ _ _  

Area 

- - - - - - - - - -. 
414258 

12050511 
9594280 
48497076 
34560540 
49311116 
21082182 
64890976 
41531330 

281932269 
- _ _ - - - _ _ _ _  

B1. 
Code 

2 
2 
1 
1 
1 
1 
1 
1 
1 

File: 96021331.d02 Sample: 122N9-E STD 
18 

16 

14 

nrtriie 
10 I 

sulfate 

%Delta 

_ _ _ - - -  

-0.33 
-2.34 
-3.66 
-1.42 
0.74 
-2.20 
-2.64 
-2.67 

0 2 4 6 8 10 
Minutes 
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PIC. 
Num 

1 
2 
- 3  
4 
5 
6 
7 
8 
9 

- _ _ _ _  

-2 

Ret Component Concentration Height Area 
Time Name W m l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.87 0.000 107787 494698 
1.02 fluoride 597.065 2324045 11436744 
1.55 chloride 210.478 509479 2416374 
1.87 nitrite 3646.224 5942011 31130268 
3.17 nitrate 14577.702 13951382 110643814 
4.03 0.000 10248 90164 
4.64 phosphate 344.228 58624 752288 
6.08 sulfate 610.858 299400 4035102 
8.00 oxalate 225.225 76700 1407272 

Totals 20211.781 23279676 162406724 
- _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

1 1 1 1  1 1 1 1  

File: 96021331.d06 Sample: S96T000097 SAM 

l6 1 nitrate 

14 

12 

10 

8 nitrite 

4 fluoride I 
I us 6 

oxalate 
1 

B1. 
Code 

2 
2 
1 
1 
1 
1 
1 
1 
1 

_ _ - _ _  
%Delta 

0.99 
-1.06 
-2.27 
0.53 

-1.07 
-1.78 
-1.36 



Pk. Ret Component Concentration 
Num Time Name ugh1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 0.86 0 . ooo  
2 1.01 fluoride 606.866 
3 1.53 chloride 210.023 
4 1.84 nitrite 3831.644 
5 3.13 nitrate 14608.731 
6 3.99 . 0.000 
7 4.61 phosphate 365.696 
8 6.03 sulfate 627.569 
9 7.95 oxalate 219.970 

Totals 20470.499 
_ _ _ _ _ _ _ _ - _ - _ _ _ _ _  

Height 

_ _ - - - - - - - -  
98503 

2383613 
487158 
6059041 
14167194 

9764 
62257 
289378 
73256 

23630165 
- _ - - - - _ _ - -  

File: 96021331.d07 Sample: S96T000097 DUP 

14 
l6 I 
10 
l2 ~ 

8 

us 6 

4 

2 I  0 

nltrite 
I 

Area 

- - - - - - - - - -. 
431785 

11630898 
2410850 
32795052 
110890832 

79578 
830520 
4197338 
1369726 

164636580 
- - - - - - _ - _ _  

B1. %Delta 
Code 

2 
2 -0.33 
1 -2.76 
1 -3.66 
1 -0.53 

- - - - - - - - - - - - 

1 
1 -1.63 
1 -2.64 
1 -2.01 

e 

sulfate oxalate 
I phosPhate - I I 

-2 
I l l 1  I l l 1  I I I I  I l l 1  1 -  

0 2 4 6 8 10 

Minutes 
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External 1 1111 3150 5Hz 

Pk. Ret Component 
Num Time Name 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
1 0.86 
2 1.00 fluoride 
3 1.53 chloride 
4 1.84 nitrite 
5 2.76 bromide 
6 3.11 nitrate 
7 3.98 
8 4.59 phosphate 
9 6.03 sulfate 
10 7.89 oxalate 

Concentration 

_ _ _ _ _ _ _ _ _ _ _ _ _ _  
0.000 

1192.455 
939.770 
8905.580 
5470.060 
21568.579 

0.000 
5508.960 
6521.340 
5384.848 

peaks . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Height Area 

156381 657720 
4830808 23263715 
2423293 11331642 
15064909 78500042 
5067521 30690938 
20338427 167190372 

10135 86690 
1531204 19834350 
4753167 62254202 
1970363 38505334 

B1. %Delta 
Code 

2 
2 -0.99 
1 -2.76 
1 -3.66 
1 -2.13 
1 -1.38 
1 
1 -2.20 
1 -2.64 
1 -2.67 

- - - - - - - - - - - - 

File: 96021331.d08 Sample: S96T000097 SPK 

nitrate 

us 

oxalate 

I I l l  1 1 1 1  I I I I I I I I  I I I I I  I 1  1 1 1  

0 2 4 6 8 10 

Minutes 



Pk. Ret Component 
Num Time Name _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
1 0.86 
2 1.00 fluoride 
3 1.53 chloride 
4 1.84 nitrite 
5 2.76 bromide 
6 3.11 nitrate 
7 3.98 
8 4.59 phosphate 
9 6.03 sulfate 
10 7.89 oxalate 

Concentration Height 
ugh1 _ - - - - _ - _ _ _ _ _ _ _ _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _  
0.000 156381 

1192.455 
939.770 
8905.580 

4830808 
2423293 
15064909 

5470.060 5067521 
21568.579 20338427 

0.000 ' 10135 
5508.960 1531204 
6521.340 4753167 
5384.848 1970363 

Totals 55491.593 56146208 
- - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

File: 96021331.008 Sample: S96T000097 SPK 

40 ~ 

Area B1. %Delta 
Code 

657720 2 
_ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

23263715 2 -0.99 
11331642 1 -2.76 
78500042 1 -3.66 
30690938 1 -2.13 
167190372 1 -1.38 

19834350 1 -2.20 
62254202 1 -2.64 
38505334 1 -2.67 

86690 1 

- - - - _ _ _ _ _ _  
432315005 

nitrate 

us 



01/36/96 07:40 
A-0004.1 

! \ i c  ( / G ~ \ I @  
WHC-SD-WM-DP-166, REV. Page: I 

LABCORE Data Entry Template for Worklist# 4897 

Book# 3uj4@ 

Method: LA-505-151/161 RevlMod 2.3 
Worklist Comment: ICP AP-108 (DIRECT) 

s Type Sample# R A Teat Matrix Group# Project 

- 

1 Icv BICP-QC QC 

2 ICB BICP-QC QC 

3 ICSA BICP-QC QC 

4 ICSAB BICP-QC QC 

5 SAMPLE S96T000097 0 D QICP-DO1 LIQUID 96000011 AP-108 GRAB 
AnalyteS Requested: AL-D-01 , FE-D-01 , NA-D-01 

6 DUP S96T000097 0 D BICP-DO1 LIQUID 

7 SPK S96T000097 0 D BICP-DO1 LIQUID 

8 ccv BICP-QC QC 

9 CCB BICP-QC QC 

10 SAMPLE S96T000090 0 D BICP-DO1 LIQUID 96000010 AP-108 GRAB 
AnalytEs Requested: A I - D - 0 1  , FE-D-01 , NA-D-01 

11 DUP 

12 SPK 

13 SAMPLE 

14 DUP 

15 SPK 

16 ICSA 

17 ICSAB 

S96T000090 0 D BICP-DO1 LIQUID 

S96T000090 0 D BICP-DO1 LIQUID 

S96T000091 0 D BICP-DO1 LIQUID 96000010 AP-108 GRAB 
Analytes Requested: AL-D-01 , FE-D-01 , NA-D-01 

S96T000091 0 D BICP-DO1 LIQUID 

S96T000091 0 D BICP-DO1 LIQUID 

BICP-QC QC 

BICP-QC QC 

Dara Entry Commenrs: 



Page: 2 WHC-SD-WM-DP-166, REV. I 0111 6/96 07:40 

LABCORE Data Entry Template for Worklist# 4897 A-0004-1 

s Type 
18 ccv 

19 CCB 

r 

sample# R A T e s t  Matrix 
@ICP-QC QC 

BICP-QC QC 

Group# P r o j e c t  

jK &t 6<- IL -V 
Analyst Signature Date 

Final page for worklist # 4897 
f i d *  : 

/capfit. p2L.y- 
Analyst Signatureu Date 

Data Entry Comments: 

S = Worklist Slot Number, R = Replicate Number, A = Aliquol Code. 
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Identity 1: ICV Identity 2 :  Quality Control 9:OO PM February 12, 1996 
Task nane : OPTIMA 

sanple ueight : 1.0000 Solution V o l w  : 1.00 WHC-SD-WM-DP-166, REV, I 
On-peak lnteprationr : 3 Off-peak Integrations : 1 . . . . . . . . 

Mean 
S.O. 
X R.S.O.  

Mean 
S.O. 
X R . S . O .  

Mean 
S.D. 
X R . S . O .  

Mean 
S.D. 
X R . S . O .  

Mean 
S.O. 
X R . S . O .  

..... 

..... 

.__...._.. 
2r 

(W) 
4.847 
0.014 
0.299 

Zn 
(W) 

5.049 
0.013 
0.263 

Ce 
(W) 

4.981 
0.014 
0.289 

Ma 

( P P I  
4.994 
0.016 
0.311 

nn 
( P P )  

4.989 
0.020 
0.402 

.... ..._..-... 
Sr 

(W) 
4.859 
0.015 
0.318 

Hi 
(rn) 

4.963 
0.013 
0.270 

Sm 
(W) 

4.868 
0.011 
0.224 

Sc 

(W) 
4.932 
0.043 
0.876 

Sb 

( P P )  
4.696 
0.064 
1.370 

Bi 

(W) 
4.918 
0.016 
0.327 

La 

(W) 
4.908 
0.017 
0.352 

Be 
(W) 

4.859 
0.016 
0.339 

Ag 
(W) 

4.920 
0.014 
0.282 

V 

( P P )  
4.986 
0.018 
0.361 

_.. 
Si 

(W) 
4.736 
0.007 
0.154 

0 
(W) 

5.035 
0.024 
0.486 

P 
( P P I  

4.868 
0.108 
2.210 

Pb 

(W) 
4.981 
0.034 
0.679 

Be 

( P P )  
5.051 
0.014 
0.272 

... 

@ 
(W) 

4.851 
0.011 
0.237 

CB 

(W) 
4.881 
0.018 
0.359 

S 

(W) 
4.928 
0.036 
0.725 

Ti 

( P P )  
4.833 
0.016 
0.323 

TI 

(W) 
4.799 
0.017 
0.352 

.__ 

CO 

(W) 
5.026 
0.023 
0.451 

Cr 

(W) 
5.012 
0.025 
0.490 

Mg 
(W) 

4.901 
0.018 
0.368 

Cd 

( P P I  
4.959 
0.018 
0.373 

cu 
(W) 

4.892 
0.013 
0.271 

Nd 

( P P I  
4.959 
0.021 
0.417 

Ais 

(W) 
5.010 
0.009 
0.179 

B 
(Ppm) 

5.000 
0.011 
0.211 

Li 
( P P )  

4.878 
0.022 
0.458 

U 

(W) 
9.337 
0.029 
0.312 

$2 
4.835 
0.023 
0.470 

K 

(W) 
5.091 
0.043 
0.839 

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEM ST T H A T ’ -  
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES &TO 1s 6 
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Ident i ty  1: IC8 Ident i ty  2: Qual i ty  Control 9:03 PM February 12, 1996 
Task name : OPTIMA 

WHC-SD-WM-DP-166, REV. 1 Sample Ueight : 1.0000 Solution Volwne : 1.00 
On-Peak Integrations : 3 Off-peak Integrations : 1 

Mea” 
S.D. 
X R.S.D. 

mean 
S.D. 

X R.S.D. 

Mean 
S.D. 
X R.S.D. 

Wean 
S.D. 
f R.S.D. 

mean 
S.D. 
t R.S.O. 

Zr 
( F F )  

-0.001 
0.002 

164.233 

2n 

(Ppm) 
0.001 
0.000 

41.585 

Ce 
(ppn) 

0.004 
0.008 

195.839 

MO 

(pp”) 

-0.001 
0.001 

51.669 

Mn 
(pp”) 

0.000 
0.000 

81.404 

Sr 
(PPn) 

0.000 
0.000 

113.389 

N i  
( P P )  

0.001 
0,001 

50.587 

Sm 
(Ppn) 

0.001 
0.010 

1275.368 

Se 
(ppn) 

0.019 
0.006 

29.624 

Sb 
(ppn) 

-0.021 
0.023 

111.555 

B i  
(nm) 

0.001 
0.003 

230.652 

La 
(Ppn) 

0.000 
0.001 

185.323 

Ba 
(PFm 

0.000 
0.000 

378.594 

Ag 
(ppn) 

-0.001 
0.001 

59.193 

V 
(PPn) 

0.001 
0.000 

50.822 

S i  

(W) 
0.001 
0.002 

233.1M) 

Fe 
(ppn) 

-0.002 
0.001 

38.897 

P 
(P) 

0,005 
0.001 

20.142 

Pb 
(rn) 

-0.002 
0.001 

68.163 

Be 
(ppn) 

0.000 
0.000 
4.449 

A I  
(ppn) 

-0.006 
0.002 

25.079 

ca ’ 
(ppn) 

-0.000 
0.000 

38.490 

s 

-0.002 
0.003 

148.327 

(W) 

T i  
(Ppn) 

0.001 
0.000 

47.929 

T I  
(PW) 

0.012 
0.017 

146.347 

co 

-0.002 
0.001 

86.562 

C r  

-0.000 
0.001 

234.341 

(Ffm 

(ppn) 

Me 
(Ppn) 

-0.000 
0.000 

173.205 

Cd 
(W) 

0.001 
0.001 

62.366 

cu 
( P P N  

-0.000 
0.000 

98.017 

Nd 
(PFm 

-0.001 
0.004 

497.383 

As 

-0.004 
0.001 

24.035 

( P P I  

B 
(PPn) 

0.007 
0.001 

14.750 

t i  
(ppn) 

0.000 
0.000 

107.146 

u 
(rn) 

-0.038 
0.042 

109.848 

Na 
(ppn) 

0.011 
0.004 

32.4?3 

K 

(W) 
0.214 
0.018 
8.612 
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Identity 1: ICSA Identity 2: Quality Control 9:06 PM February 12, 1996 
Task name : OPTIMA 
Sanple Weight : 1.0000 Solution V o l u m  : 1.00 
On-Peak Integrations : 3 Off-peak Integrations : 1 WHC-SD-WM-DP-166, REV, I 

Mean 
S.O. 
x R.S.D. 

mean 
S.D. 
X R.S.D. 

Mean 
S.O. 
x R.S.O.  

Mean 
S.D. 
x R.S.D. 

mean 
S.D. 
Z R.S .D .  

Zr 
(ppn) 

0.010 
0.001 

13.215 

2n I 

-0.004 
0.000 
8.406 

(ppn) 

Cc 

-0.002 
0.013 

531.955 

( P P )  

MO 

(ppn) 
-0.003 
0.001 

31.455 

Mn 

( P P I  
0.003 
0.001 

28.915 

Sr 
(ppn) 

0.002 
0.000 
5.357 

N i  
(ppn) 

0.007 
0.001 

17.125 

Sm 
( P P )  

0.056 
0.013 

23.274 

Se 

-0.057 
0.008 

14.053 

(ppn) 

Sb 

(W) 
-0.053 
0.005 
8.579 

Bi 
(ppn) 

-0.004 
0.004 

124.429 

Le 

(ppn) 
0.004 
0.001 

17.877 

Ba 
( P P I  

0.003 
0.000 
8.227 

Ag 
(mm) 

-0.001 
0.001 

91.611 

V 

(Wm) 
0.000 
0.000 

255.788 

..... 

S I  

(ppn) 
0.004 
0.003 

83.691 

Fe 

96.527 
0.535 
0.555 

(ppn) 

P 

( P P I  
0.025 
0.001 
5.903 

Pb 

( ppn) 
-0.055 
0.012 

21.360 

Be 

(ppn) 
0.002 
0.000 

13.666 

..._ 

AI 

(ppn) 
193.651 

1.238 
0.639 

CB 

(ppn) 
98.376 
0.640 
0.650 

S 

(PP) 
0.016 
0.009 

58.661 

Ti 

( P P )  
0.001 
0.000 

44.672 

TI 
( P P I  

0.033 
0.028 

85.094 

co 

( P P )  
0.001 
0.002 

408.409 

Cr 

(ppn) 
0.004 
0.000 

11.777 

Hg 
(ppn) 

100.207 
0.389 
0.388 

Cd 

( P P )  
0.002 
0.001 

45.801 

cu 

-0.000 
0.001 

385.326 

( P P )  

Nd 

(rn) 
0.026 
0.003 

12.394 

AS 

-0.005 
0.005 

99.917 

8 

(ppn) 

( P P I  
0.018 
0.001 
3.507 

L 1  
(nm) 

-0.001 
0.000 

18.170 

U 

(ppn) 
0.063 
0.059 

93.141 

Na 
(PP) 
185.396 

1.482 
0.799 

K 

(wm) 
0.240 
0.019 
7.767 
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Identity 1: ICSAB Ident i ty  2: Pual i ty  Control 9:09 PM February 12, 1996 
Task name : OPTIMA 
Sanple Weight : 1,0000 Solution V o l e  : 1.00 
On-Peak Integrations : 3 Off-peak Integrations : 1 WHC-SD-WM-DP-I 66, REV./ 
. . . . . . . . 

Men" 
S.O. 
X R . S . O .  

Mean 
S.O. 
x R.S.O. 

Mean 
5.0. 
x R . S . O .  

Mean 
S . O .  
X R . S . O .  

Hean 
S.O. 
X R . S . O .  

._.... . . . -. . . . . 
2r 

(ppn) 
0.005 
0.002 
31.528 

2n 
(ppn) 

1.003 
0.002 
0.156 

Ce 

-0.032 
0.014 
43.131 

( P P )  

MO 

( P P I  
-0.005 
0.001 
16.720 

Mn 
(ppn) 

0.502 
0.002 
0.380 

...... . . . . . - - - 
Sr 

(ppn) 
0.002 
0.000 
7.059 

N i  
(ppn) 

0.978 
0.005 
0.521 

Sm 

(ppn) 
0.058 
0.013 
21.560 

Se 
( P P )  

0.021 
0.011 
50.325 

Sb 
( P P I  
-0.071 
0.037 
52.249 

_.. 
B i  

(ppn) 
-0.029 
0.013 
42.997 

La 
(ppn) 

0.005 
0.001 
15.623 

Bn 
( P P )  

0.502 
0.001 
0.208 

Ag 
( P P )  

1.012 
0.002 
0.155 

V 

( P P )  
0.491 
0.001 
0.170 

.. ..._..__..______ 
S i  

(Ppn) 
0.010 
0.002 
18.384 

Fe 

97.337 
0.311 
0.31P 

(rn) 

P 

(ppn) 
0.018 
0.014 
78.711 

Pb 
(ppn) 

0.976 
0.011 
1.154 

Be 
( P P I  

0.499 
0.003 
0.592 

A l  
(ppn) 
197.383 
0.281 
0.142 

C0 

(ppn) 
99.219 
0.271 
0.273 

s 
(ppn) 

0.011 
0.011 
96.678 

T i  
(ppn) 

0.002 
0.000 
5.707 

T I  
(W) 
-0.001 
0.021 

1889.029 

co 
(W) 

0.490 
0.004 
0.860 

C r  
(ppn) 

0.504 
0.005 
0.965 

n4 
(ppn) 
100.984 
0.033 
0.032 

Cd 
(W) 

0.995 
0.002 
0.249 

CU 

(W) 
0.489 
0.001 
0.184 

Nd 
(ppn) 

0.019 
0.010 
51.918 

AS 

(W) 
-0.011 
0.000 
0.270 

B 

( P P I  
0.019 
0.001 
7.051 

L i  
(W) 

0.964 
0.002 
0.232 

U 
(ppn) 

0.125 
0.059 
47.051 

Ne 
(ppn) 
190.172 
0.324 
0.170 

K 
(ppn) 

0.168 
0.012 
7.201 
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Identity 1: S96TOOOO97-L Identity 2: .l-10-1-4 m I  
lssk name : OPTIMA 
Sawle Yeight : 1.0000 Solution Yotune : 505.00 

v:i4 PW February 12. 1996 

WHC-SD-WM-DP-166, REV. / 
On-Peak Integrations : 3 Off-peak Integrations : 1 ._________________________________________________.___________________ 

Wean 
S.D. 
% R.S.D. 

Neon 
S.D. 
% R.S.D. 

Neen 
S.O. 
X R . S . O .  

Nean 
5 . 0 .  
X R.S.O. 

Ween 
S.D. 
X R.S.D. 

2r 

(ppn) 
0.672 
0.458 

68.155 

2n 
( P P I  

0.891 
0.071 
7.917 

Ce 
(rn) 
-18.282 

2.010 
10.993 

no 

(ppn) 
-0.057 
0.187 

325.494 

Mn 
(ppn) 

0.034 
0.001 
4.241 

Sr 
(ppn) 

-0.153 
0.044 

28.641 

N i  
(ppn) 

2.980 
0.981 

32.932 

Sm 
(rn) 

1.808 
1.573 

86.996 

Se 

(ppn) 
1.959 
5.285 

269.761 

Sb 
( P P I  
-22.506 
17.199 
76.420 

Bi 

(ppn) 
9.106 
2.850 

31.298 

La 
(rn) 

0.856 
0.952 

11 1.231 

Be 
( P P )  

-0.266 
0.071 

26.877 

Ag 
(rn) 

-1.545 
0.227 

14.716 

V 

(m) 
-1.914 
0.283 

14.788 

Si 

(ppn) 
21.806 
0.847 
3.884 

Fe 
(ppn) 

4.625 
0.779 

16.848 

P '  
(Ppn) 
105.833 

6.312 
5.964 

Pb 

(Ppn) 
-11.143 

3.658 
32.833 

Be 
(rn) 

-0.122 
0.095 

77.691 

AI 
(ppn) 
1110.340 

0.728 
0.066 

Ca 

(rn) 
0.464 
0.176 

37.962 

s 
(ppn) 
163. PO4 

3.563 
2.174 

T i  
(rn) 

0.722 
0.245 

33.955 

TI 

( P P I  
9.084 
3.278 

36.089 

co 
(Ppn) 

-2.506 
0.002 
0.066 

C r  

( P P )  
18.001 
0.550 
3.054 

Hg 
(W) 

1.935 
0.168 
8.660 

Cd 

(rn) 
0.315 
0.210 

66.451 

cu 
( P P )  

-0.225 
0.100 

44.490 

Nd 
( P P )  

-0.919 
3.701 

402.692 

As 

-3.678 
1.924 

52.300 

(rn) 

8 
( P P )  

3.228 
0.272 
8.438 

Li 
(ppn) 

-0.356 
0.020 
5.742 

u 
(rn) 

56.039 
12.914 
23.045 

Na 
(rn) 

18639.618 
150.629 

0.808 

K 

( P P I  
3822.405 

33.830 
0.885 



l d m t i t y  1: s961000097 ldent i ty  2: . l -10  nl 9:17 PM February 12, 1996 
Task name : OPTIMA 
Sanple Weight : 1.0000 solution Volune : 101.00 WHC-SD-WM-DP-166, REV. I 

Mean 
S.O. 
X R.S.O. 

Meen 
S.D. 
X R.S.D. 

mean 
5.0. 
X R . S . O .  

Mean 
S.O. 
X R.S.O.  

Mean 
5.0. 
X R . S . O .  

zr 
(W) 

-0.180 
0.160 

88.461 

2n 
(W) 

0;317 
0.033 

10.541 

Ce 
(ppn) 

-3.577 
1.445 

40.379 

MO 

(ppn) 
1.598 
0.099 
6.204 

nn 

(ppn) 
-0.091 
0.025 

27.787 

S r  

-0.031 
0.012 

39.031 

(ppn) 

N i  
( P P I  

1.396 
0.072 
5.154 

Sm 

(PW) 
1.322 
1.354 

102.414 

Se 

-1.333 
0.591 

44.336 

(ppn) 

Sb 
( P P )  

-2.531 
2.463 

97.321 

B I  
(ppn) 

-0.764 
0.685 

89.745 

La 
(ppn) 

-0.332 
0.146 

43.856 

8a 
(Mm) 

0.050 
0.027 

52.977 

Ag 
(rn) 

-0.340 
0.120 

35.368 

V 
(ppn) 

-0.364 
0.125 

34.449 

s i  
(ppn) 

16.820 
0.295 
1.751 

Fe 
(ppn) 

-0.466 
0.141 

30.185 

P 
(PW) 

105.434 
1.749 
1.659 

Pb 
( P P )  

-3.293 
0.366 

11.101 

Be 
(W) 

0.063 
0.011 

16.677 

A 1  
tppn) 
1092.059 

4.072 
0.373 

Ca 
(W) 

0.597 
0.004 
0.612 

5 

( P P )  
161.957 

2.634 
1.627 

T i  
( P P I  

-0.033 
0.032 

97.351 

TL 

( P P )  
0.750 
2.781 

370.705 

co 

-0.250 
0.001 
0.333 

( P P I  

C r  

18.929 
0.177 
0.936 

(ppn) 

Mg 
(W) 

0.135 
0.015 

10.714 

Cd 
( P P )  

0.546 
0.073 

13.292 

cu 
( P P )  

0.149 
0.077 

51.373 

Nd 
(ppn) 

-1.631 
0.870 

53.352 

As 
(ppn) 

-0.773 
0.225 

29.149 

B 

( P P )  
2.973 
0.095 
3.190 

L I  
(ppn) 

-0.049 
0.029 

58.272 

U 

-0.772 
6.406 

839.687 

(PW) 

Na 
( P P )  

17966.838 
186.710 

1.039 

K 

(W) 
3725.004 

36.059 
0.968 

133 



Identity 1: S961000097_0 Identity 2: .(-lo m l  9:20 PM February 12, 1996 
Task name : OPTIMA 
S q l e  Weight : 1.0000 Solution Volune : 101.00 WHC-SD-WM-DP-166, REV. I 
On-Peak Integrations : 3 Off-peak Integrations : 1 

Mean 
5.0. 
X R.S.O. 

Mean 
S.O. 
X R.S.O. 

nean 
S.O. 
% R.S.O. 

mean 
S . O .  
X R.S.D. 

Meen 
S.O. 
X R.S .D .  

Zr 

-0.064 
0.105 

165.123 

(PFm 

Zn 
(W) 

0.408 
0.035 
8.630 

Ce 
(Pp”) 
-0.646 
1.310 

202.762 

Wo 
(W) 

1.768 
0.018 
1 .DO2 

nn 
(Ppn) 
-0.001 
0.015 

1018.064 

S r  
( F m  

0.008 
0.011 

150.000 

H i  

(PW) 
1.329 
0.053 
3.977 

Sill 

(PW) 
2.406 
1.051 
43.691 

SC 

(Ppn) 
0.491 
1.147 

233.608 

Sb 
(Ppn) 
-3.588 
1.120 
31.203 

Bi 
(W) 

0.057 
0.158 

276.214 

La 
( PPn) 
-0.080 
0.144 

179.677 

Ba 
(Ppm) 

0.115 
0.017 
14.352 

Ag 
(PW) 
-0.063 
0.075 

118.560 

V 

(PW) 
-0.121 
0.063 
51.752 

s i  
(W) 
16.509 
0.272 
1.645 

Fe 

-0.193 
0.097 
50.382 

(P) 

V 
(W) 
104.450 
1.377 
1.318 

Pb 
(pp”) 
-3.155 
0.968 
30.669 

Be 
( P P )  

0.058 
0.023 
39.476 

AI 
(ppn) 
1093.122 

2.954 
0.270 

ea 
(ppn) 

0.867 
0.013 
1.520 

s 
(PFW 
160.284 
1.013 
0.632 

T i  
( P W  

0.006 
0.039 

698.635 

T I  
(PW) 
-0.246 
2.118 

860.867 

co 
(ppn) 

0.083 
0.144 

174.385 

Cr 

(Ppn) 
‘ 19.114 

0.117 
0.614 

MLI 
(PW) 

0.140 
0.008 
5.973 

Cd 
(PW) 

0.658 
0.067 
10.252 

cu 
(P) 

0.324 
0.039 
12.136 

Nd 

(PW) 
0.230 
0.913 

397.950 

AS 

-0.535 
0.324 
60.565 

(P) 

B 
(W) 

3.009 
0.066 
2.183 

L i  
(W) 

0.012 
0,027 

218.959 

U 

(ppn) 
6.168 
5.057 
81.982 

Ne 
(PW) 
17989.093 

69.824 
0.388 

K 
(PPn) 
3795.812 

8.227 
0.217 

..... ...................................... .... 
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Identity 1: s96TOOOO97-A Identify 2: .lsanr2sot5+8hno3 9:23 PM February 12, 1996 
Task name : OPTIMA 
Sample Yeight : 1.0000 Solution Volwne : 101.00 WHC-SD-WM-DP-166, REV. I 

wean 
S.D. 
X R . S . O .  

Mean 
S.D. 
X R.S.D. 

Mean 
S.D. 
X R.S.D. 

Mean 
S.O. 
X R . S . D .  

Mean 
S.D. 
X R . S . O .  

2r 
(W) 

98.896 
0.152 
0.154 

2n 

(rn) 
99.487 

0.096 
0.097 

Ce 

99.788 
0.369 
0.370 

( P P )  

MO 

( P P I  
100,653 

0.305 
0.303 

Mn 
(ppm) 
100.023 

0.171 
0.171 

Sr 

99.836 
0.083 
0.083 

(W) 

Ni 

99.712 
0.222 
0.223 

(PW) 

Sm 
(ppn) 

99.901 
0.321 
0.321 

Se 

( P P )  
103.976 

1.447 
1.391 

Sb 
(Ppn) 

93.666 
3.212 
3.429 

B i  
(W) 

97.076 
1.447 
1.491 

La 
( P P I  
101.141 

0.692 
0.684 

Be 
(W) 
100.221 

0.096 
0.096 

Ag 
(W) 

91.551 
0.031 
0.034 

v 
( P P I  
100,522 

0.234 
0.233 

si 
(rn) 
114.382 

0.124 
0.109 

FC 

(PFW 
101.149 

1.330 
1.315 

P 
(W) 
205.292 

1 .877 
0.914 

Pb 
(W) 

W.299 
1.346 
1.355 

Be 
( P P I  
102.094 

0.127 
0.124 

A I  
(W) 
1171.774 

1.873 
0.160 

CB 

(ppn) 
100.576 

0.102 
0.101 

S 
(W) 
253.814 

0.625 
0.246 

T i  

(ppn) 
97.889 

0.118 
0.120 

T I  
( P P I  
102 .859 

1.456 
1.416 

co 
(W) 

99.260 
0.577 
0.581 

Cr 
(W) 
118.897 

0.598 
0.503 

(ppn) 
96.378 
0.061 
0.063 

Cd 
(W) 

99.143 
0.163 
0.165 

cu 
(rn) 
101.338 

0.189 
0.187 

Nd 

(W) 
104.386 

0.388 
0.371 

AS 

(Ppn) 
102.017 

1.279 
1.254 

B 
(W) 
103.392 

0.180 
0.174 

t i  
(ppn) 

97.716 
0.232 
0.237 

U 
(rn) 
190.711 

3.085 
1.618 

118 

( P P )  
17623.591 

32.853 
0.186 

K 
(W) 
3815.577 

8.646 
0.227 

141 



identity 1:  ccv ident i ty  2 :  Quality Control 9:27 PM February 12, 1996 
lark nome : OPrlMA 
sanple Yeight : 1.0000 Solution Volune : 1.00 WHC-SD-WM-06'-166, REV J 
On-Peek Integrations : 3 Off-peak Integrations : 1 

Zr 
(W) 

Mean 4.928 
S.O. 0.006 
x R.S.O. 0.112 

Zn 
( P P )  

Mean 5.066 
5 .0 .  0.005 
X R.S.O. 0.097 

Mean 
S.D. 
X R.S.D. 

Mean 
5.0. 
X R . S . D .  

ce 
( P P )  

5.078 
0.016 
0.320 

H.3 

(rn) 
5.041 
0.010 
0.202 

Hn 
(W) 

Mean 5.031 
S.0. 0.005 
x R.S.O. 0.104 

S r  
(W) 

4.964 
0.009 
0.183 

Ni 

(rn) 
4.998 
0.006 
0.123 

Sm 

(rn) 
4.985 
0.003 
0.069 

Se 
(W) 

5.081 
0.037 
0.730 

Sb 
(PP) 

4.693 
0,076 
1.623 

B i  
(W) 

4.944 
0.004 
0.084 

La 
(rn) 

5.005 
0.016 
0.325 

Ea 
(W) 

4.978 
0.011 
0.211 

A9 
(W) 

4.949 
0.003 
0.067 

V 

(PP) 
5.040 
0.004 
0.072 

Si 
(W) 

4.786 
0.011 
0.228 

Fe 
(W) 

5.080 
0.015 
0 .2w 

P 

(rn) 
5.051 
0.119 
2.350 

Pb 
I P P )  

5.010 
0.048 
0.963 

Be 
(W) 

5.146 
0.009 
0.182 

A l  
(W) 

4.913 
0.003 
0.064 

CB 

(W) 
4.983 
0.009 
0.189 

s 
(W) 

4.968 
0.051 
1.027 

T i  
(PPO 

4.910 
0.007 
0.152 

T I  
( P P )  

4.859 
0.006 
0.118 

CO 

(W) 
5.052 
0.016 
0.319 

C r  

(W) 
5.038 
0.017 
0.336 

Hg 
(PPn) 

4.927 
0.007 
0.133 

Cd 
( P P I  

5.005 
0.006 
0.121 

CU 
(PPI)  

5.009 
0.012 
0.247 

Ud 

(Ppn) 
5.087 
0.023 
0.448 

As 
(W) 

5.073 
0.019 
0.373 

e 
( P P )  

5.078 
0.013 
0.248 

L i  
(W) 

5.020 
0.026 
0.509 

U 
(W) 

9.589 
0.032 
0.333 

Ne 
(ppn) 

4.975 
0.026 
0.518 

K 
(rn) 

5.134 
0.041 
0.792 

____________________.____.____..____._.__.__.______ .... 
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Identity 1: CCB 
Task nam : OPTIMA 
S-le Weight : 1.0000 Solution Voltme : 1.00 

Identity 2: Quality Control 

&-Peak Integrations : 3 Off-peak Integrations : 1 _._________._________..______________......_..-_______________________ 

Wean 
S.O. 
X R.S.D. 

Mean 
S.D. 
x R.S.D. 

Mea” 
5.0. 
x R.S.O. 

Mean 
S.0. 
% R.S.O. 

mean 
S.O. 
x R . S . O .  

2r 
(ppn) 

0.002 
0.000 
19.806 

Ln . 
(ppn) 

0.001 
0.000 
64.995 

Ce 

(pp”) 

0.010 
0.004 
35.041 

no 
( P P I  
-0.001 
0.001 
44.890 

W” 

( P P I  
0.000 
0.000 
87.822 

Sr 

(ppn) 
0.000 
0.000 
0.000 

N i  
( P P )  

0.003 
0.002 
73.695 

Sm 

(ppn) 
0.019 
0.006 
29.901 

Se 

( P P I  
-0.002 
0.015 

647.513 

Sb 

( P P )  
-0.036 
0.007 
18.316 

B i  
(ppn) 

0.003 
0.006 

207.415 

La 
( P P I  
-0.001 
0.001 
87.564 

Be 
(PW) 

0.000 
0.000 

164.429 

Ag 
(Wn) 
-0.001 
0.001 
80.229 

V 

( P P )  
-0.001 
0.001 
79.002 

S i  
(ppn) 

0.001 
0.002 

145.386 

Fe 
( P P )  
-0.000 
0.002 

665.695 

P 
( P P )  
-0.026 
0.004 
16.294 

Pb 

(ppn) 
-0.012 
0.007 
59.298 

Be 
( P P )  

0.000 
0.000 

1653.042 

A I  
(ppn) 

0.007 
0.008 

112.757 

ca 

-0.000 
0.000 
74.231 

(ppn) 

s 
(ppn) 
-0.005 
0.005 

105.558 

Ti 

( P P I  
0.001 
0.000 
48.481 

TL 

(ppn) 
-0.051 
0.022 
43.465 

co 

-0.000 
0.000 
53.516 

(ppn) 

Cr 
(ppn) 
-0.001 
0.000 
20.952 

ng 
( P P )  
-0.000 
0.000 
0.000 

Cd 

( P P I  
-0.001 
0.000 
25.076 

CU 

-0.000 
0.001 

667.647 

( P P )  

Nd 

( P P )  
0.006 
0.006 

108,405 

As 

( P P )  
-0.012 
0.002 
15.794 

E 
( P P )  

0.005 
0.001 
22.006 

Li 
(ppn) 

0.000 
0.000 

346.623 

U 

(ppn) 
0.050 
0.027 
53.596 

Ne 
(pp”) 

0.013 
0.002 
19.244 

K 
( P P )  

0.170 
0.011 
6.257 

______.._.______._________..._._________..________.....___________..__ 
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ldentlty 1: s96TOOOOPO-L ldent l ty  2: .l-10-1-4 ml 9:33 PH February 12, 1996 
Task name : OPTIMA 

Senple Ueight : 1.0000 Solution Volme : 505.00 WHC-SD-WM-DP-166, REV, I 
On-Peak Integrations : 3 Off-peak Integrations : 1 

Mean 
S.D. 
X R.S.D. 

Mean 
S.O. 
Z R.S.D. 

Mean 
S.D. 
X R.S.D. 

Mean 
S.D. 
X R.S.D. 

Mean 
S.D. 
X R.S.O. 

Zr 
(ppn) 
-1.485 
1 .090 

73.628 

Zn 
(ppn)’ 

1.493 
0.090 
6.021 

Ce 
(Ppn) 
12.728 
10.118 
79.494 

MO 

( P P )  
0.388 
0.253 
65.233 

Mn 
(W) 

0.126 
0.069 
55.200 

Sr 

(Ppn) 
0.172 
0.083 
48.113 

W i  
(ppn) 

1.093 
0.448 
41.001 

Sm 

-1.486 
9.264 

623.646 

(ppn) 

Se 
(rn) 
-26.330 
4.228 
17.378 

Sb 
( P P )  
-5.205 
1.911 
36.761 

B i  

(ppn) 
2.767 
5.250 

189.736 

La 
(ppn) 
-1.056 
0.373 
35.365 

Ba 

( P P )  
0.385 
0.203 
52.651 

Ag 
(rn) 
-0.128 
0.583 

454.363 

V 

( P P )  
0.967 
0.617 
63.849 

S i  
(ppn) 
14.814 
1.061 
7.165 

Fe 

-0.036 
0.394 

1098.099 

(ppn) 

P 
( P P )  
101.988 
4.795 
4.701 

Pb 
(ppn) 

1.243 
3.958 

318.354 

Be 
(rn) 

0.154 
0.171 

110.547 

AL 
(ppn) 
1058.026 

4.913 
0.464 

Ca 
(ppn) 

3.081 
0.037 
1.186 

S 

( P P )  
156.598 
5.739 
3.665 

li 
( P P I  
-0.423 
0.165 
39.085 

11 
(ppn) 
-7.147 
18.507 

258.965 

co 
tppn) 

0.005 
0.006 

1 1 1.641 

C r  

20.179 
1.515 
7.508 

(ppn) 

na 
( P P I  

2.081 
0.084 
6.028 

Cd 
( P P I  

0.419 
0.106 
25.311 

cu 
(ppn) 

0.589 
0.310 
52.647 

Nd 
(ppn) 

1 .a36 
2.616 

131.561 

As 

-3.996 
1.092 

27.342 

( P P )  

B 

( P P )  
4.646 
0.067 
1.447 

L l  
(ppn) 

0.258 
0.216 
82.786 

U 
(W) 
41.625 
47.721 
115.199 

Ne 

17485.682 
107.045 
0.612 

(W) 

K 
( P P )  
3766.189 
30.276 
0.809 



Identity 1: S961000090 Ident i ty  2: .(-lo nl 9:36 PM February 12. 1996 
Task nanr : OPTIMA 
sanplc Yeight : 1.0000 Solution Vnlune : 101.00 WHC-SD-WM-DP-166, REV 1 
&-Peak Integrations : 3 Off-peak integrations : 1 

Mean 
S.O. 
X R.S.D. 

Mean 
S.O. 
X R.S.D. 

Mean 
S.D. 
X R.S.D. 

Mean 
5.0. 
x R.S.D. 

Mean 
S.D. 
x R.S.O. 

Z r  

(W) 
0.172 
0.083 
48.618 

2n 
(PW) 

0.601 
0.019 
3.240 

Ce 
(PW) 

0.084 
0.770 

917.220 

no 
( P P )  

1.556 
0.082 
5.292 

M" 

(ppn) 
-0.010 
0.014 

145.296 

S r  

(ppn) 
0.002 
0.006 

300.000 

N i  

(PW) 
1.239 
0.088 
7.080 

Sm 

-0.608 
0.587 

96.665 

(ppn) 

Se 

( P P I  
-1.737 
1.151 

66.281 

Sb 
(PW) 
-3.124 
2.208 
70.666 

B l  
(W) 

0.468 
0.484 

103.430 

La 
(W) 

0.047 
0.070 

150.464 

Be 

(W) 
0.049 
0.015 
30.598 

Ag 
(ppn) 
-0.215 
0.015 
7.028 

V 

-0.149 
0.015 
10.321 

(PW) 

s i  
(rn) 
15.871 
0.113 
0.710 

Fe 
(PW) 

0.126 
0.187 

148.861 

P 
(W) 
103.124 
0.766 
0.743 

Pb 

(W) 
-1.921 
1.289 

67.104 

Be 
(ppm) 

0.084 
0.011 
12.675 

A I  
(W) 
1054.785 

6.587 
0.624 

Ca 
(ppn) 

0.483 
0.007 
1.513 

s 
(W) 
158.110 
0.439 
0.277 

T i  
(W) 

0.086 
0.005 
6.089 

1 1  
(PW) 

2.409 
0.150 
6.229 

co 

-0.001 
0.250 

19610.045 

C r  
(W) 
19.069 
0.202 
1.057 

(W) 

ng 

(PW) 
0.165 
0.015 
8.824 

Cd 
(W) 

0.546 
0.021 
3.859 

CU 
(ppn) 

0.245 
0.038 
15.369 

Nd 
(PW) 
-0.094 
0.258 

273.982 

AS 
( P P I  
-0.183 
0.287 

157.495 

8 

( P P )  
3.066 
0.115 
3.736 

L i  
(W) 
-0.009 
0.018 

199.611 

U 

(ppn) 
11.277 
3.424 
30.359 

Na 
( P P )  
16717.163 

55.552 
0.332 

K 

(W) 
3539.668 

9.283 
0.262 

1-25 



Ident i ty  1: s96T000090~0 Ident i ty  2 :  . l-10 ml 9:39 PM February 12, 1996 
lack name : OPTIMA 
burpla weight : 1.0000 solution VoIune : 101.00 WHC-SD-WM-DP-166, REV. I 
On-Peak Integrations : 3 Off-peak Integrations : 1 

Mean 
S.O. 
x R.S.D. 

Mean 
S.D. 
X R.S.0 

Mean 
S.D. 
X R.S.D. 

Mean 
5.0. 
X R.S.D. 

Mean 
5.0.  
X R.S.D. 

Zr 
(W) 

0.258 
0.111 

42.991 

Zn 

(W) 
0.524 
0.038 
7.211 

Ce 

-2.271 
1.060 

46.683 

(Wm) 

HO 

( P P I  
1.467 
0.161 

10.972 

W" 

( P P )  
-0.035 
0.038 

107.596 

Sr 

-0.015 
0.015 

99.216 

(PFm) 

N i  

(rn) 
1.349 
0.041 
3.026 

Sm 
(ppn) 

0.787 
1.104 

140.328 

Se 
(W) 

1.308 
0.329 

25.179 

Sb 

(ppn) 
-3.250 
3.013 

92.702 

B i  

(rn) 
0.719 
0.546 

75.856 

LO 
(W) 

-0.076 
0.192 

253.857 

Ea 
( P P I  

0.002 
0.023 

1281.601 

Ag 
(W) 

-0.377 
0.065 

17.234 

V 

-0.205 
0.036 

17.542 

( P P )  

s i  
(m) 

16.001 
0.060 
0.372 

Fe 

(rn) 
-0.484 
0.197 

40.755 

P 

( P P )  
102.631 

2.975 
2.899 

Pb 

( P P I  
-3.449 
0.687 

19.904 

Be 

( P P I  
0.072 
0.020 

27.334 

A I  
(W) 
1049.724 

0.770 
0.073 

CB 

(Ppn) 
0.521 
0.007 
1.403 

s 
(W) 

158.954 
1.890 
1.189 

T i  

(W) 
0.149 
0.014 
9.335 

T I  

( P P )  
-6.613 

1.719 
25.998 

CO 

(W) 
-0.085 
0.144 

169.580 

C r  
(ppn) 

18.997 
0.197 
1 .OS8 

ng 
(W) 

0.145 
0,008 
5.774 

Cd 
(ppn) 

0.553 
0.108 

19.456 

cu 
(Ppn) 

0.179 
0.035 

19.391 

Nd 
(Ppn) 

-0.704 
1.040 

147.755 

AS 

(ppn) 
-0.214 
0.218 

102.009 

B 

(W) 
3.221 
0.071 
2.199 

L i  
(Ppn) 

-0.063 
0.027 

42.413 

U 

(Wm) 
15.554 
5.196 

33.408 

Ha 

16783.856 
33.824 

0.202 

(W) 

K 
(W) 
3559.017 

7.290 
0.205 

...................................................................... 



I den t i t y  1: s961000090-A i d e n t i t y  2: .lsarir+2sst5+8hno3 
18rk n m  : O P l l l u  
s-le Weight : 1.0000 Solution V o I m  : 101.00 
On-Peak in tegrat ions : 3 Off-peak In tegrat ions : 1 

9:42 PM February 12, 1996 

WHC-SD-WM-DP-166, REV. I 
___.______._______.._____._._______.._____________ 

ncsn 
S.D. 
I R.S.D. 

Mean 
S.O. 
x R.S.D. 

Mean 
S.O. 
X R.S.D. 

mean 
S.D. 
x R.S.O. 

Mean 
S.O. 
z P.S.O. 

Z r  
(P) 

97.315 
0.236 
0.243 

Zn 
(W) 
101.893 

0.077 
0.075 

Ce 
(W) 

98.406 
0.410 
0.417 

HO 

( P P )  
101.790 

0.257 
0.253 

nn 

(nn) 
100.313 

0.127 
0.126 

Sr 
(Ppn) 

97.451 
0.220 
0.226 

W i  
( P P I  
100.760 

0.329 
0.326 

Srn 

( P P )  
98.745 
0.461 
0.467 

Sc 

99.662 
4.341 
4.356 

( P P I  

Sb 
( P P I  

92.681 
1.355 
1.462 

B i  
(rn) 

96.597 
1.761 
1.823 

La 

98.363 
0.313 
0.318 

( P P I  

Ba 
( P P )  

96.928 
0.235 
0.243 

Ag 
( P P )  

92.866 
0.265 
0.286 

V 

(rn) 
100.184 

0.132 
0.132 

... 
S i  

(ppn) 
115.126 

0.262 
0.227 

Fc 

( P P I  
100.548 

1.158 
1.152 

P 

( P P I  
200.691 

2.465 
1.228 

Pb 
( P P I  

99.029 
1.496 
1.511 

Be 
(ppn) 
100.373 

0.233 
0.232 

A t  
(rn) 
1150.007 

2.757 
0.240 

Ca 
(Fm) 

97.477 
0.103 
0.188 

S 

(rn) 
257.719 

1 .868 
0.725 

T i  

(rn) 
96.959 

0.202 
0.208 

T I  
( P P )  

93.544 
1.699 
1.816 

CO 

(ppn) 
101.259 

0.577 
0.570 

Cr 
(rn) 
119.994 

0.614 
0.512 

ng 
(Ppn) 

97.951 
0.134 
0.137 

Cd 
(rn) 

99.619 
0.374 
0.375 

cu 
( P P I  

97.890 
0.259 
0.265 

Nd 

(rn) 
99.592 

0.967 
0.971 

AS 

( P P )  
100.842 

0.400 
0.397 

0 
(Ppn) 
101.482 

0.161 
0.158 

L i  
( P P I  

93.278 
0.433 
0.464 

U 

( P P )  
188.486 

1.767 
0.938 

Ha 
(W) 

16905.723 
70.902 
0.419 

K 
( P P )  
3634.688 

9.442 
0.260 

147 



ldmtity 1: S96T000091-L Identity 2: 1-4 m l  9:48 PI( February 12, 1996 
lask name : WTIMA 

sanplc Yeight : 1.0000 Solution Volune : 5.00 WHC-SD-WM-DP-166, REV. /' 
On-Peek Integrations : 3 Off-peak Integrations : 1 

Mean 
S.O. 
X R.S.D. 

Meen 
S.O. 
X R.S.D. 

Mea" 
S . O .  
7. R . S . O .  

Hean 
S . D .  
X R . S . O .  

Wean 
S.O. 
X R . S . D .  

Zr 

-0.003 
0.005 

174.987 

(ppn) 

Zn 
( P P I  

0.008 
0.002 

18.453 

Ce 

-0.084 
0.067 

79.860 

(ppn) 

MO 

( P P )  
-0.028 
0.002 
8.247 

H" 

( P P )  
0.001 
0.001 

100.489 

Sr 
(ppn) 

0.004 
0.001 

16.013 

N I  
(ppn) 

-0.008 
0.010 

135.756 

Sm 
( P P )  

0.184 
0.052 

28.093 

Se 
(ppn) 

0.022 
0.040 

182.487 

Sb 

(ppn) 
-0.177 
0.202 

114.363 

Bi 
(ppn) 

0.054 
0.023 

42.658 

La 
(ppn) 

0.004 
0.006 

153.501 

Be 
( ppn) 

0.062 
0.001 
1.077 

fig 
( P P )  

-0.015 
0.004 

27.184 

V 

( P P )  
-0.002 
0.005 

285.928 

si 
(ppn) 

1.637 
0.006 
0.376 

Fe 

-0.020 
0.009 

47.196 

P 
(Ffm 

( P P I  

-0.030 
0.015 

49.709 

Pb 
(ppn) 

-0.133 
0.035 

25.936 

Be 

( P P I  
-0.001 
0.000 
1.582 

A I  

(ppn) 
-0.056 
0.003 
5.763 

Ca 

( P P )  
0.606 
0.002 
0.255 

s 
( P P )  

-0.003 
0.004 

146.364 

T i  
( P P )  

0.000 
0.001 

111.080 

TI 
( P P )  

0.008 
0.091 

1 138.879 

co 
(ppn) 

0.012 
0.012 

100.173 

Cr 

( P P I  
-0.015 
0.002 

13.824 

Hg 
(W) 

0.066 
0.000 
0.628 

Cd 
( P P )  

-0.007 
0.003 

43.405 

cu 
( P P )  

-0.003 
0.002 

65.355 

Nd 

(Wn) 
-0.051 
0.018 

35.944 

AS 

-0.022 
0.024 

108.709 

(PpnI 

B 
( P P I  

0.262 
0.005 
1.804 

Li  
(ppn) 

-0.001 
0.001 

114.576 

U 

(ppn) 
0.008 
0.156 

1878.759 

NB 

( P P )  
0.994 
0.025 
2.492 

K 
(W) 

1.288 
0.049 
3.837 



Identity 1: S961000091 Identity 2: Direct 9:51 PM February 12, 1996 
Task name : OPTIMA 
Sartple W i g h t  : 1.0000 Solution V o l w  : 1.00 
On-Peek Integrations : 3 Off-peak Integrations : 1 

Uean 
S.O. 
X R.S.O. 

Mean 
S.O. 
x R.S.O. 

Mean 
S.O. 
x R.S .O.  

Mea" 
5.0. 
Y. R . S . O .  

Mean 
S.D. 
x R . S . O .  

Zr 
(rn) 

0.001 
0.001 
60.030 

217 

(PPI 
0.005 
0.001 
17.873 

Ce 

-0.034 
0.003 
8.920 

(rn) 

no 
( P P )  
.0.004 
0.000 
7.281 

nn 
(rn) 

0.002 
0.000 
12.950 

Sr 

(rn) 
0.004 
0.000 
3.304 

H i  
(W) 

0.002 
0.001 
68.672 

Sm 
( P P )  

0.024 
0.007 
30.158 

Se 

-0.005 
0.007 

124.266 

(PP) 

Sb 

( P P I  
0.014 
0.028 

201.644 

8i 
(ppn) 

0.013 
0.007 
49.697 

La 
(Mm) 
-0.002 
0.002 
75 .866 

Ba 

(PPI 
0.051 
0.002 
3.718 

Ag 
(ppn) 
-0.004 
0.000 
6.975 

V 

(ppn) 
-0.003 
0.001 
24.511 

si 
(PP) 

1.612 
0.028 
1.754 

Fe 
(Ppn) 
-0.003 
0.001 
29.611 

P 

-0.001 
0.001 
47.189 

( P P )  

Pb 

(W) 
-0.018 
0.005 
29.333 

Be 
( P P )  
-0.000 
0.000 
56.905 

Al 
(rn) 
-0.001 
0.004 

319.525 

ca 
(rn) 

0.564 
0.023 
4.152 

S 
(PP) 

0.019 
0.003 
16.879 

T i  
( P P I  

0.001 
0.000 
15.924 

11 

( P P I  
-0.022 
0.011 
47.395 

WHC-SD-WM-DP-166, REV. I 
co 

( P P )  
-0.001 
0.001 

172.581 

cr 
( P P I  
-0.003 
0.001 
22.758 

Mg 
( P P )  

0.053 
0.002 
4.120 

Cd 
( P P )  
-0.003 
0.001 
20.370 

C" 

(W) 
-0.001 
0.000 
38.220 

Nd 
(W) 
-0.013 
0.008 
62.311 

AS 

-0.009 
0.002 
25.125 

(rn) 

B 
( P P )  

0.243 
0.002 
0.773 

L I  
(rn) 

0.000 
0.000 
93.406 

V 
(W) 

0.037 
0.038 

10t.735 

)la 
(PPI)  

0.947 
0.032 
3.421 

K 
(W) 

0.291 
0.004 
1.283 

... ..____......____......_. _... 

1.23 



Identity 1: S96TOOOO91-D Identity 2: Direct 9:54 PI4 February 12. 1996 
Task name : OPTIMA 
Sanpke Ueight : 1.0000 Solution Volune : 1.00 
On-Peak Integrations : 3 Off-peak Integrations : 1 

WHC-SD-WM-DP-166, REV. 1 

Mean 
5.0. 
X R.S.D. 

Mean 
S.D. 
X R . S . D .  

Ucan 
S.O. 
I R.S .D .  

nee” 
S . D .  
X R.S .D .  

Wean 
S.O. 
x R.S.D. 

. . . . . . . . . 

2r 

( F F )  
0.002 
0.001 
70.890 

2n 
( P P I  

0.004 
0.000 
7.173 

Ce 

-0.066 
0.010 
14.406 

(ppn) 

MO 

( P P )  
-0.005 
0.000 
6.996 

M” 

( P P )  
0.002 
0.000 
0.682 

Sr 

(W) 
0.003 
0.000 
1.991 

N i  
( P P )  

0.004 
0.002 
39.803 

Sm 
(W) 
-0.012 
0.008 
64.228 

Se 
( P P )  

0.003 
0.014 

407.397 

Sb 
(W) 
-0.032 
0.019 
59.653 

B i  
(W) 

0.022 
0.013 
57.870 

1. 

(ppn) 
-0.001 
0.001 
86.296 

8a 
(W) 

0.050 
0.002 
3.637 

ng 

( P P )  
-0,005 
0.001 
15.306 

V 

( P P )  
-0.004 
0.001 
28.467 

..... 

S i  

(wm) 
1.610 
0.028 
1.747 

Fe 
(W) 
-0.004 
0.003 
85.161 

P 

( P P )  
-0.000 
0.002 

556.809 

Pb 
(W) 
-0.024 
0.014 
60.780 

Be 
( P P )  
-0.000 
0.000 
37.853 

..... 

A I  
(ppn) 

0.002 
0.006 

259.995 

Ca 
(ppn) 

0.561 
0.020 
3.553 

s 
(PW) 

0.020 
0.006 
28.432 

T i  
( P P )  

0.001 
0.001 
35.186 

T I  

(ppn) 
-0.025 
0.023 
95.120 

co 
(ppn) 
-0.004 
0.001 
34.631 

Cr 
CWm) 
-0.002 
0.000 
7.174 

Mg 
(W) 

0.052 
0.002 
3.039 

Cd 
( P P I  
-0.001 
0.001 
75.879 

cu 

-0.001 
0.000 
40.740 

(ppn) 

Nd 
( P P )  
-0.026 
0.005 
17.681 

AS 

(PP) 
-0.010 
0.005 
55.095 

B 
( P P )  

0.244 
0.003 
1.323 

Li 
(ppn) 
-0.000 
0.000 
26.953 

U 
( P P )  

0.111 
0.037 
33.085 

Ne 
(W) 

0.941 
0.032 
3.414 

K 
(ppn) 

0.172 
0.018 
10.286 

150 



Ident i ty  1: S961000091~A Ident i ty  2: 4al  Sam + I d  sst5 9 5 7  PM February 12, 1996 
Task nene : OPIIMA 
Svrplc Weight : 1.0000 Solution Volune : 1.25 
On-Peak Integrations : 3 Off-peak Integrations : 1 
.................................................................. 

Wean 
5.0. 
X R.S.D. 

Wean 
S.O.  
x R.S.O. 

Wean 
S.O. 
X R.S.O. 

Mean 
S.D. 
X R.S.O. 

meen 
S.O. 
X R.S.D. 

2r 
(ppn) 

1.281 
0.003 
0.201 

2n 
(Wm) 

1.320 
0.005 
0.413 

Ce 
( P P )  

1.274 
0.036 
2.787 

MO 

( P P )  
1.288 
0.005 
0.414 

M” 
( P P I  

1.302 
0.005 
0.417 

S r  

(ppn) 
1.310 
0.012 
0.940 

N i  
( P P I  

1.307 
0.002 
0.120 

Sm 

( P P )  
1.327 
0.023 
1.757 

Se 
( P P )  

1.350 
0.009 
0.670 

Sb 
(ppn) 

1.168 
0.053 
4.559 

B i  
(ppn) 

1.292 
0.017 
1.347 

La 
(ppn) 

1.304 
0.010 
0.753 

Ba 

(ppn) 
1.375 
0.015 
1.104 

Ag 
( P P I  

1.263 
0.003 
0.237 

V 
( P P )  

1.295 
0.003 
0.195 

S i  

(ppn) 
2.974 
0.005 
0.173 

Fe 
(W) 

1.311 
0.009 
0.692 

P 
(PW) 

1.269 
0.028 
2.228 

Pb 
( P P I  

1.228 
0.025 
2.064 

Be 

(ppn) 
1.360 
0,010 
0.727 

WHC-SD-WM-DP-166. REV. I 

A I  
(ppn) 

1.284 
0.006 
0.455 

Ca 
(ppn) 

1.942 
0.016 
0.833 

s 
(ppn) 

1.299 
0.009 
0.677 

T i  

( ppn) 
1.276 
0.007 
0.524 

T I  
(ppn) 

1.272 
0.085 
6.701 

co 
(ppn) 

1.320 
0.005 
0.405 

C r  
(ppn) 

1.299 
0.006 
0.461 

Mg 
(ppn) 

1.330 
0.003 
0.219 

Cd 
(ppn) 

1.299 
0.001 
0.040 

cu 
(ppn) 

1.330 
0.015 
1.127 

Nd 
( P P I  

1 .307 
0.008 
0.617 

A S  

( P P )  
1.303 
0.012 
0.904 

B 

( P P )  
1.553 
0.005 
0.350 

Li  
(PW) 

1.309 
0.023 
1.773 

v 
( P P I  

2.529 
0.164 
6.471 

Na 
(ppn) 

2.273 
0.018 
0.774 

K 
(ppn) 

1.332 
0.058 
4.369 

151 



Ident i ty  1: ICSA Ident i ty  2: Qual i ty  Control 1O:OO PH February 12, 1996 
last name : OPTIMA 

Sanple Weight : 1.0000 Solution Volune : 1.00 WHC-SD-WM-DP-166. REV. I 
On-Peak Integrations : 3 Off-peak Integrations : 1 

Wean 
S.O. 
X R.S.D. 

mean 
S.O. 
'x R.S .D .  

Mean 
S.D. 
x R.S.D. 

Mean 
S.D. 
X R.S.D. 

Mea" 
5.0. 
X R.S.O. 

2r 
( P P I  

0.008 
0.001 
8.218 

2n 
( P P )  

-0.005 
0.000 
4.014 

Ce 

-0.011 
0.008 

77.361 

Mo 
(pp") 

-0.002 
0.001 

( P P )  

44.768 

M" 

( P P )  
0.002 
0.001 

44.673 

Sr 
(W) 

0.002 
0.000 
5.196 

Hi 
( P P I  

0.002 
0.001 

45.794 

Sm 
( P P I  

0.052 
0.007 

14.202 

Se 

(pp") 
-0.007 
0.010 

137.689 

Sb 

( P P )  
-0.059 
0.031 

51.536 

8 i  
(WI 

0.006 
0.004 

61.447 

La 
( P P )  

0.006 
0.001 

22.731 

Be 
( P P I  

0.003 
0.000 
6.668 

A9 
( P P )  

-0.000 
0.000 

94.798 

v 
( P P I  

-0.002 
0.001 

29.814 

S i  
( P P I  

0.013 
0.002 

14.731 

Fe 

97.815 
0.275 
0.281 

(W) 

P 
( P P I  

0.029 
0.009 

31.301 

Pb 
( P P )  

-0.027 
0.006 

20.511 

Be 

( P P I  
0.002 
0.000 
0.200 

A I  
(rn) 

196.983 
0.386 
0.196 

Ca 
( P P )  

100.962 
0.242 
0.240 

s 
( P P )  

-0.013 
0.005 

40.269 

T i  
( P P )  

0.001 
0.000 

15.731 

TL 

( P P I  
0.010 
0.021 

204.585 

CO 

(W) 
-0.003 
0.001 

41.092 

Cr 
(W) 

0.003 
0.002 

60.187 

Mg 
(pp") 

98.442 
0.144 
0.146 

Cd 
( P P I  

0.002 
0.001 

47.522 

C" 

(W) 
0.000 
0.000 

29.441 

Nd 
(rn) 

0.010 
0.007 

65.495 

AS 

trim) 
0.010 
0.007 

72.535 

8 
( PP')  

0.014 
0.002 

11.247 

L i  
(W) 

-0.000 
0.000 

81.406 

U 

( P P I  
0.093 
0.038 

40.878 

NO 

(P) 
194.762 

0.294 
0.151 

K 

-0.018 
0.014 

75.944 

( P P )  

152 



Identity 1: ICSAB Identity 2 :  Quality Control 10:02 PW February 12, 1596 
Task name : WllwL 
Sanple Ueight : 1.0000 Solution V o l m  : 1.00 WHC-SD-WM-DP-166. REV I . 
On-Peak lntegratlons : 3 Off-peak Integrations : 1 

Mean 
S.D. 
x R.S.O. 

Meen 
5.0. 
X R.S.D. 

Mean 
5.0. 
x R.S.O. 

Mean 
S.O. 
% R.S.O. 

Mea" 
5.0. 
x R.S.O. 

zr 
tppn) 

0.004 
0.002 

45.243 

Zn 

( P P I  
0.977 
0.001 
0.097 

Ce 
(W) 

-0.012 
0.015 

127.487 

MO 

(ppn) 
-0.005 
0,001 

23.513 

Mn 
( P P )  

0.498 
0.001 
0.190 

Sr 
(ppn) 

0.002 
0.000 
8.813 

Ni 
(PW) 

0.970 
0.001 
0.130 

Sm 
(PPn) 

0.052 
0.013 

25.809 

Se 
(PW) 

0.024 
0.014 

56.994 

Sb 

(PW) 
0.020 
0.005 

27.175 

Bi 
(ppn) 

-0.038 
0.003 
9.023 

La 
(PW) 

-0.001 
0.004 

279.531 

Ea 
(PW) 

0.521 
0.002 
0.462 

Ag 
(PW) 

1.005 
0.000 
0.046 

v 
(PW) 

0.493 
0.001 
0.130 

Si 
(PW) 

0.010 
0.004 

35.035 

Fe 

98.232 
0.088 
0.090 

(PW) 

P 
(W) 

0.019 
0.006 

31.636 

Pb 
(PW) 

0.963 
0.006 
0.605 

Be 

( P P I  
0.508 
0.001 
0.265 

A I  
(PW) 
196.594 

0.899 
0.457 

Ctl 
(ppn) 
100.922 

0.288 
0.285 

5 

(PW) 
-0.016 
0.007 

43.347 

Ti 

(W) 
0.000 
0.000 

91.717 

T I  
(PW) 

-0.001 
0.028 

1973.358 

co 
(Pm 

0.484 
0.001 
0.296 

Cr 

(PW) 
0.497 
0.001 
0.282 

n9 
(PW) 

97.369 
0.359 
0.369 

Cd 

(PW) 
0.985 
0.002 
0.233 

cu 
(PFm 

0.511 
0.002 
0.485 

Nd 

(PW) 
0.032 
0.004 

13.224 

AS 

(PW) 
0.005 
0.003 

63.344 

B 
(PPn) 

0.013 
0.001 
8.631 

L i  
(PFm 

1.001 
0.007 
0.658 

U 

(ppn) 
0.043 
0.059 

136.857 

Na 
(PW) 

196.07V 
1.088 
0.555 

K 
( P P )  

-0.054 
0.015 

27.082 

...................................................................... 
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Identity 1:  CCV Identity 2 :  Quality Control 10:06 PM February 12, 1996 
lask name : OPTIMA 
Sanple Weight : 1.0000 Solution Volune : 1.00 
Dn-Peak Integrations : 3 O f f - p e a k  Integrations : 1 WHC-SD-WM-DP-166, REV. I 

Zr 
(ppn) 

Mean 4.931 
S.O. 0.019 
X R.S.D. 0.388 

Mean 
S.O. 
X R.S.D. 

Mean 
S.D. 
I R . S . D .  

Mean 
S.D. 
X R.S.D. 

Mean 
S.O. 
X R.S.D. 

2n 
( P P I  

5.013 
0,005 
0.109 

Ce 
( P P )  

5.102 
0.013 
0.258 

no 
(PPO 

5.014 
0.009 
0.184 

H” 

(FP) 
4.994 
0.012 
0.241 

Sr 

( P P )  
4.981 
0.029 
0.586 

Ni 

(ppn) 
4.973 
0.009 
0.188 

Sm 

(ppn) 
5.036 
0.020 
0.388 

Se 

(Ppn) 
5.049 
0.032 
0.640 

Sb 
( P P )  

4.677 
0.009 
0.201 

Bi 

(nn) 
4.958 
0.028 
0.572 

La 
(ppn) 

5.005 
0.035 
0.692 

BO 

(PFm) 
5.002 
0.033 
0.655 

Ag 

(PW) 
4.911 
0.010 
0.213 

V 

(PW) 
5.015 
0.014 
0.289 

Si 

(ppn) 
4.764 
0.010 
0.202 

Fe 
( r n l  

5.035 
0.021 
0.420 

P 
(ppn) 

4.984 
0.@43 
0.860 

P b  
(rn) 

4.942 
0.030 
0.597 

Be 
( ppn) 

5.147 
0.024 
0.472 

Al 

(ppn) 
4.881 
0.023 
0.462 

CII 

(Fm 
4.986 
0.029 
0.577 

s 
(PFm 

4.958 
0.011 
0.228 

Ti 
( P P )  

4.910 
0.021 
0.423 

T I  
( P P I  

4.869 
0.031 
0.638 

CO 

(P) 
5.025 
0.011 
0.222 

Cr 

(rn) 
5.005 
0.024 
0.471 

Ma 
(PPn) 

4.894 
0.007 
0.149 

Cd 
(ppn) 

4.977 
0.017 
0.344 

cu 

(ppn) 
5.029 
0.035 
0.701 

Nd 

(rn) 
5.134 
0.022 
0.429 

AS 

( P P )  
5.032 
0.009 
0.176 

B 
(ppn) 

5.065 
0.030 
0.601 

Li 
(FP) 

5.017 
0.047 
0.944 

U 
(W) 

9.694 
0.025 
0.256 

N8 
(ppn) 

4.981 
0.039 
0.791 

K 
(FP) 

5.027 
0.017 
0.341 



Identity 1: CCB Identity 2: ouality Control 10:09 PM February 12, 1996 
Task name : OPTIMA 
Sanple Weight : 1.0000 Solution Volme : 1.00 
On-Peak Integrations : 3 Off-peak Integrations : 1 

WHC-SD-WM-DP-166, REV. f 

Mean 
S.D. 
X R.S.O.  

Wean 
S.O. 
X R.S.D. 

mean 
S.D. 
X R.S.D. 

mean 
S . O .  
X R.S .D .  

Mean 
S.D. 
X R . S . O .  

zr 
( P P )  

0.002 
0.002 

126.559 

zn 
(pp”) 

0.000 
0.000 

411.412 

Ce 

(W) 
-0.006 
0.023 

385.345 

H O  

(ppn) 
-0.003 
0.001 

16.700 

Mn 

( P P I  
-0.000 
0.000 

135.820 

Sr 
(W) 

0.000 
0.000 

326.917 

N i  
(PW) 

0.001 
0.001 

102.744 

Sa 

(W) 
0.043 
0.019 

44.253 

Se 
( P P )  

0.021 
0.022 

101.763 

Sb 

( P P )  
0.007 
0.032 

495.285 

B i  

( P P )  
-0.004 
0.004 

105.282 

L a  
(PW) 

0.003 
0.003 

107.718 

Ba 
(PP) 

-0.000 
0.001 

462.556 

Ag 
( P P )  

-0.002 
0.001 

65.660 

V 

( P P )  
-0.001 
0.001 

98.011 

S i  

(PFm 
0.005 
0.005 

105.148 

Fe 

( P P )  
0.000 
0.001 

340.041 

P 

I P P )  
-0.003 
0.005 

194.723 

Pb 

(pp”) 
-0.012 
0.011 

93.423 

Be 

( P P )  
-0.000 
0.000 

84.037 

A I  
(rn) 

-0.016 
0.005 

33.206 

Ca 
(PW) 

0.000 
0.000 

24.746 

s 
(PP) 

-0.006 
0.001 

14.826 

T i  
(Wml 

0.001 
0.001 

60.889 

T I  
( P P I  

-0.009 
0.056 

645.515 

co 
(rn) 

0.002 
0.000 
0.518 

Cr 
(PW) 

-0.001 
0.001 

52.467 

Mg 
( P P )  

0.000 
0.000 

152.753 

C d  
( P P )  

-0.001 
0.001 

100.220 

CU 

-0.001 
0.001 

101.978 

(ppn) 

N d  
(PPn) 

-0.002 
0.017 

671.597 

AS 

(PPI 
-0.008 
0.002 

19.982 

8 
( P P I  

0.003 
0.001 

30.652 

L i  
(pp”) 

-0.000 
0.000 

826.626 

U 
( P P I  

0.095 
0.099 

104.444 

Na 

(PP) 
0.011 
0.006 

49.604 

K 
( P P I  

0.108 
0.009 
8.540 
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WHC-SO-WM-DP-166, REV. 1 
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, - -  
~3$&&r Version 2.1 05/15/95 WHC-SD-WM-DP-166, REV. I Page: I 
01/18/96 14.56 LABCOKE Data Entry Template for WorMist# 5000 

~~ ~ 

Analyst: $-.$ Instrument: TOCOl Book m c ,  16#/3--!3 

Method: LA-344-105 RevlMod e-0 %5&. i t f l1a- t  
Worklist Comment: TOC combustion AP-108 25-2 

MATRIX ACTUAL FOUND DL UNIT 
0 

GRWP PROJECT S TYPE SAMPLE# R A -------TEST------ 

* 96000010 

. 96000010 

* 96000010 

' 96000010 

. 96000010 

96000011 

95000224 

. 95000224 

. 95000224 

95000224 

1 BLNK 

. 2 STD 

AP-108 GRAB 3 SAMPLE 

AP-108 GRAB 4 DUP 

AP-108 GRAB 5 SPK 

AP-108 GRAB 6 SAMPLE 

AP-108 GRAB 7 PUP 

AP-108 GRAB 8 SAMPLE 

ORGIAP SAMPL 9 SAMPLE 

ORGIAP SAMPL 10 SAMPLE 

ORGIAQ SAMPL 11 SPK 

ORGIAQ SAMPL 12 SPK-OUP 

S96T000090 0 

S96T000090 0 

596T000090 0 

S96T000091 0 

S96T000091 0 

5967000097 0 

S96R000041 0 

S96R000042 0 

S96R000042 0 

S96R000042 0 

Final page for worklip! # 5000 

U. \rdLut- ~ U C W ~ J  I l u  m 
r GmM.oQ e .mum ' & k + h b  Is L 

Units shown for QC (SPK & SlD) may not r@ect the actual units. DL = Detection Umit, S = Worklist Slot Number, 
R = Replicate Number, A = Aliquot code. 

157 





TOC: LA-344-105 (C-0) 

fl ._SIGNATURE 
ANALYST ANALYSIS 

DATE __ WORKLIST 

7 

. 
.I 

ANALYSIS 
TIME 

INSTRUMENT 
CODE 

7 

m n l d  SAMPLE Urcd ImL) 
'obme H?S04 Added lo SAMPLE ImL) 

var snmplc Ddulm Uied lor SPIKE' Y or N 
$mount SPIKE Slnndard Added ImL) 
lolume H2S04 Added Io SAh4PLF * SPIKE (mL1 
'Inal C~ulomeler Readmp in Carbon (OPllM8l) 14 

$?x 5-g 
'olumr INJECTED (mL1 _3euI 

1 SAMPLEll = STD# 



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

WHC-SD-WM-DP-166, REV. I 

2.7 
pg CarbonlmL = 

g of CarbonlL = (CI-C2) " DF " DDF 
VI " I000 

pg of CarbonlrnL = g of CarbonIL" 1000000 pglg I1000 rnUL 

Detection Level (VglrnL) I ua C " DF * DDF 4,7- 2,01= A 
VI 

DETECTION LEVEL 
in VglrnL 

7 



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

pg CarbonlmL = 2.aa~+o3 

WHC-SD-WM-DP-166, REV. I 

DETECTION LEVEL 
in pg/mL 
S.SOE+Ol 

g of CarbonlL = (CI-CZ) DF " DDF 
VI 1000 

pg of CarbonlrnL = g of CarbonlL" 1000000 pglg l I000 rnUL 

Detection Level (pglmL) 1 ua C DF * DDF 
VI 



WHC-SD-WM-DP-166, Rev. 1 

pg CarbonlmL = 3.87E+02 

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

DETECTION LEVEL 
in pglrnL 
7.00E+00 

pg of CarbonlrnL = g of CarbonlL 1000000 pglg I1000 rnUL 

Detection Level (pglmL) = 1 ua C * *  DF DDF 
VI 



WHC-SD-WM-DP-166, Rev. 1 

pg CarbonlmL = 4.07€+02 

g of CarbonlL 

pg of CarbonlmL 

DETECTION LEVEL 
in pglmL 
7.00E+00 

- !CI-C2) DF DDF 
VI * I000 

= g of CarbonlL 1000000 pglg I1000 mUL 

. .  Detection Level (pglrnL) = 
VI 

163 



TOC: LA-344-1 05 

rom Soike  * 100 PERCENT SPIKE RE = m Carbon Recovered f 
vg Carbon in S p i k e  

HERE : pg Carbon Recovered from Spike = 
I (pgC In Sample + spike - pgC in  blank) * (Spike Correction Factor) ] 
.I (wC smpl. .  pic blank). IS.rnple COmEtlon Factor)' (Smpl. Jim Comt lon Factor). (PDF)] 

Spike ConectlOn Factor = Total volume In Spiked sample vial (mL) 
Volume injected (mL) 

Total volume in sample vial (mL) 
Volume injected (mL) 

Sample Correction Factor 

Sample Size Correction Factor - Sample size in (mL) in spiked vial 
Sample size (mL) in sample 

Sample PreSpike Dilution Factor - 1 
Dilution of Sample Before Added to Spike Vial 

WHERE : pg Carbon in Sp ike  = S p i k e  Value (pglmL) S p i k e  Volume (mL) 

IPercent Spike Recovery 115.5% I 
- 

6 U S n ,  n Date: 09-Apr-96 

w x r m  Date:+/9 91; 
F o n X  Rev. 1.1 '164 



WHC-SD-WM-DP-166, Rev. 1 

PLACE ANALYTICAL CARD IN BOX BELOW OR AlTACH TRAVELER 

pg CarbonlmL = 1.93E+01 

pg of CarbonlmL = g of CarbonlL * 1000000 pglg I1000 mUL 

* .  Detection Level (pgImL) = -a C DF DDF 
VI 

DETECTION LEVEL 
in pgImL 
5.50E+00 



WHC-SD-WM-DP-166, Rev. 1 

PLACE ANALYTICAL CARD IN BOX BELOW OR AlTACH TRAVELER 

yg CarbonlmL = 2.37€+01 

ICI-C2) DF DDF t .  gofCarbonlL = 
VI 1000 

DETECTION LEVEL 
in pglmL 
5.50E+00 

pg of CarbonlmL = g of CarbonlL 1000000 pglg I I000 mUL 

t .  Detection Level (pglmL) = 1 ua C DF DDF 
VI 

166 



WHC-SD-WM-DP-166, Rev. 1 

PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

pg CarbonlmL = 3.99€+02 

g of CarbonlL = (Cl-C2) * DF DDF 
VI * I000 

DETECTION LEVEL 
In pglmL 
7.00E+00 

pg of CarbonlmL g of CarbonlL' 1000000 pglg I1000 mUL 

Detection Level (pglmL) = 1 ua C . .  DF DDF 
VI 



TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

e < <  BLANK ANALYSIS >>> 
WHC-SD-WM-DP-166, REV. I 

Sample: BLK 

Sample Size = 200 UL 
Dil Factor = 1 
Blank ID # = BLK 
Blank Value = N/A 

Date: 01/23/96 

== Reading ==== 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

Analysis Time 
0.51 
1.01 
1.51 
2.01 
2.51 
3.01 
3.51 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 

Time: 22:01:07 

Analyst : SL HOOD 
Min Readings = 14 
Max Readings = 14 
k Difference = 10 

Coulometer 
0.00 
0.20 
0.60 
1.00 
1.10 
1.30 
1.40 
1.40 
1.60 
1.70 
1.90 
1 . 9 0  
2.00 
2.00 

---- --_- 

BLANK VALUE E 2 micrograms carbon 
BLANK FACTOR = 2 / '7.004028 = 

% Difference. == 
0.00 

100.00 
66.67 
40.00 
9.09 

15.38 
7.14 
0.00 

12.50 
5.88 

10.53 
0.00 
5.00 
0.00 

_ _ _ -  __-- 

+ 2 . 9 E - 0 1  ug/min Carbon 

Sample Run By: f ~~~ /d4-96  u 0 0 0 0 0  

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMI T THAT 
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES &$-TO a. 



TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

WHC-SD-WM-DP-I 66, REV. 
Sample: B-2 Date: 01/23/96 Time: 22:55:27 

Sample Size = 200 UL Analyst : SL HOOD 
Dil Factor = 1 Min Readings = 14 
Blank ID # = BLK Max Readings = 14 
Blank Value = .28555 ug/minute C 5 Difference = 10 

== Reading = 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

Ana 1 ys i s 
0.51 
1.01 
1.51 
2.01 
2.51 
3.01 
3.51 
4.01 
4.51 
5.01 
5.51 
6.01 
6.51 
7.00 

Time ==== Coulometer = 
0.00 
0.50 
1.50 
2.20 
2.60 
2.90 
3.10 
3.40 
3.70 
3.90 
4.10 
4.30 
4.50 
4.70 

:=== k Difference == 
0 . 0 0  ' 

100.00 
66.67 
31.82 
15.38 
10.34 
6.45 
8.82 
8.11 
5.13 
4.88 
4.65 
4.44 
4.26 

BLANK VALUE = 2 micrograms carbon 
BLANK FACTOR = 2 / 7.004028 = 

SAMPLE RESULTS: 
( 4.7 - 2.000244 ) (1)/(200) _ _ 
( 4.7 - 2.000244 ) (1)/(200) (12) = 

+2.9E-01 ug/min Carbon 

+1.3E-02 g/L Carbon 
+l.lE-03 Molar Carbon 

Sample Run By: 
SL HOOD 00000 



Sample: STD 

TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

WHC-SD-WM-DP-166, REV. ? 
Date: 01/23/96 Time: 22:45:23 

Sample Size = 200 UL 
Dil Factor = 11 
Blank ID # = BLK 
Blank Value = .28555 ug/minute C 

== Reading 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

__-- __-- Analysis Time ==== 
0.51 
1.01 
1.51 
2.00 
2.50 
3.00 
3.51 
4.01 
4.50 
5.00 
5.50 
6.01 
6.51 
7.00 

Analyst : SL HOOD 
Min Readings = 14 
Max Readings = 14 
% Difference = 10 

Coulometer ==== % Difference == 
0.00 0.00 
4.10 100.00 
23.80 82.77 
37.90 37.20 
45.30 16.34 
48.60 , 6.79 
50.30 3.38 
51.40 2.14 
52.10 1.34 
52.70 1.14 
53.20 0.94 
53.70 0.93 
54.00 0.56 
54.30 0.55 

BLANK VALUE = 2 micrograms carbon 
BLANK FACTOR = 2 / 7.004028 = 

SAMPLE RESULTS: 
( 54.3 - 2.000209 ) (11)/(200) = 
( 54.3 - 2.000209 (11)/(200) (12) = 

+2.9E-01 ug/min Carbon 

+2.883+00 g/L Carbon 
+2.40E-01 Molar Carbon 

Sample Run By: 
SL HOOD 00000 



TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2 . 0  

Sample: S96T0090 

WHC-SD-WM-DP-166, REV. I 
Date: 01/24/96 Time: 01:57:14 

Sample Size = 200 UL 
Dil Factor = 1.4 
Blank ID # = BLK 
Blank Value = .28555 ug/minute C 

Analyst : SL HOOD 
Min Readings = 14 
Max Readings = 14 
% Difference = 10 

== Reading 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

==== Analysis 
0.51 
1.01 
1.51 
2.01 
2.51 
3.01 
3.51 
4.01 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 

Time ==== Coulometer ==== % Difference' 
0.00 0.00 

12.30 100.00 
30.50 59.67 
37.10 17.79 
41.20 9.95 
44.30 7.00 
46.90 5.54 
49.00 4.29 
50.80 3.54 
52.40 3.05 
53.80 2.60 
55.10 2.36 
56.20 1.96 
57.30 1.92 

BLANK VALUE = 2 micrograms carbon 
BLANK FACTOR = 2 / 7.004028 = 

SAMPLE RESULTS: 
( 57.3 - 1.999991 )(1.4)/(200) - - 
( 57.3 - 

+2.9E-01 ug/min Carbon 

+3.873-01 g/L Carbon 
+3.23E-02 Molar Carbon 

Sample Run By: 
SL HOOD 00000 
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TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

WHC-SD-WM-DP-166, REV. I 
Sample: S96T0090 DUP Date: 01/24/96 Time: 02:06:34 

Sample Size = 200 UL Analyst. : SL HOOD 
Dil Factor = 1.4 Min Readings = 14 
Blank ID # = BLK Max Readings = 14 
Blank Value = .28555 ug/minute C % Difference = 10 

== Reading ==== Analysis Time = 
1 0.51 
2 1.01 
3 1.50 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

2.01 
2.51 
3.01 
3.51 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 

Coulometer 
0.60 

12.90 
31.50 
38.30 
42.90 
46.10 
48.80 
51.20 
53.10 
54.70 
56.20 
57.80 
58.90 
60.10 

% Difference == 
0.00 

95.35 
59.05 
17.75 
10.72 
6.94 
5.53 
4.69 
3.58 
2.93 
2.67 
2.77 
1.87 
2.00 

__-- __-- 

BLANK VALUE = 2 micrograms carbon 
BLANK FACTOR = 2 / 7.004028 = +2.9E-01 ug/min Carbon 

SAMPLE RESULTS: 
( 60.1 - 1.999706 )(1.4)/(200) _ _ 
( 60.1 - 1.999706 ) (1.4)/(200) (12) = 

t .md a4 ,&SO+ 

+4.07E-01 g/L Carbon 
+3.39E-02 Molar Carbon 

Sample Run By: 
SL HOOD 0 0 0 0 0  
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TOC- TOTAL ORGANIC CARBON ANUYSIS REPORT 
TICTOC REV 2.0 

WHC-SD-WM-DP-166, REV, J 
Sample: S96T000090SPK Date: 01/24/96 Time: 02:37:31 

Sample Size = 200 UL Analyst : SL HOOD 
Dil Factor = 3 Min Readings = 14 
Blank ID # = BLK Max Readings = 14 
Blank Value = .28555 ug/minute C 0 Difference = 10 

_ _  _- Reading ==== Analysis Time ==== 
1 0.51 
2 1.01 
3 1.51 
4 2.01 
5 2.51 
6 3.01 
7 3.51 
8 4.00 
9 4.51 

10 5.01 
11 5.51 
12 6.01 
13 6.51 
14 7.01 

Coulometer 
0.40 

23.60 
49.60 
58.70 
64.90 
69.30 
72.50 
75.30 
77.10 
79.60 
81.20 
82.70 
83.90 
85.40 

k Difference == 
0.00 

98.31 
52.42 
15.50 
9.55 
6.35 
4.41 
3.72 
3.09 
2.39 
1.97 
1.81 
1.43 
1.76 

_ _ _ _  _ _ _ _  

BLANK VALUE = 2 micrograms carbon 
BLANK FACTOR = 2 / 7.004028 = +2.9E-01 ug/min Carbon 

SAMPLE RESULTS: 

( 85.4 - 2.000466 (3)/(200) (12) = +1.04E-01 Molar Carbon 
_ ( 85.4 - 2.000466 (3)/(200) _ +1.25E+00 g/L Carbon 

.~~D"'qy-&. bQ"--t 2.g tl.sO(c f -"ool..s5pL 
Sample Run By: 

SL HOOD 00000 
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TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

WHC-SD-WM-DP-166, REV. I 
Date: 01/24/96 Time: 01:45:23 Sample: S96T0091 

Sample Size = 200 UL Analyst : SL HOOD 
Dil Factor = 1.1 Min Readings = 14 
Blank ID # = BLK Max Readings = 14 
Blank Value = .28555 ug/minute C % Difference = 10 

== Reading = 
1 
2 
3 
4 
5 
6 
7 

9 
10 
11 
12 
13 
14 

a 

_ _ _  _ _ _  Analysis Time 
0.51 
1.01 
1.51 
2.01 
2.51 
3.01 
3.51 
4.01 
4.50 
5.00 
5.51 
6.01 
6.51 
7.00 

---- ---- Coulometer ==== % Difference'== 
0.10 0.00 
0.70 85.71 
1.50 53.33 
1.90 21.05 
2.30 17.39 
2.80 17.86 
3.10 9.68 
3.40 a .  a2 
3.80 10.53 
4.20 9.52 
4.60 8.70 
4.90 6.12 
5.20 5.77 
5.50 5.45 

BLANK VALUE = 2 micrograms carbon 
BLANK FACTOR = 2 / 7.00402a = +2.9E-01 ug/min Carbon 

SAMPLE RESULTS: 

( 5.5 - 2.000229 ) (1.1)/(200) (12) = +1.6E-03 Molar Carbon 
- ( 5.5 - 2.000229 ) (1.1)/(200) - +1.9E-02 g/L Carbon 

Sample Run By: 
SL HOOD 00000 



. >  - .  
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT 

TICTOC REV 2.0 

WHC-SD-WM-DP-166, REV. I 
Sample: S96T0091 DUP Date: 01/24/96 Time: 01:33:41 

Sample Size = 200 uL Analyst : SL HOOD 
Dil Factor = 1.1 Min Readings = 14 
Blank ID # = BLK Max Readings = 14 
Blank Value = .28555 ug/minute C % Difference = 10 

12 
13 

3 
4 
5 
6 
7 
8 
9 

10 
11 

== Reading ==== Analysis Time = 
1 0.51 
2 1.01 

1.51 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 14 

--- Coulometer ==== % Difference == 
0.10 0.00 
0.90 88.89 
1.70 47.06 
2.10 19.05 
2.60 19.23 
3.20 18.75 
3.60 11.11 
4.00 10.00 
4.40 9.09 
4.80 8.33 
5.30 9.43 
5.50 3.64 
6.00 8.33 
6.30 4.76 

BLANK VALUE = 2 micrograms carbon 
BLANK FACTOR = 2 / 7.004028 = 

SAMPLE RESULTS: 
( 6.3 - 1.999708 ) (1.1)/(200) - - 
( 6.3 - 1.999708 ) (1.1)/(200) (12) = 

+2.9E-01 ug/min Carbon 

+2.4E-02 g/L Carbon 
+2.OE-03 Molar Carbon 

Sample Run By: 
SL HOOD 00000 
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- -  
TOC- TOTAL ORGANIC CARBON ANALYSIS REPORT e 

TICTOC REV 2.0 

WHC-SD-WM-DP-166, REV. 1 
Sample: S96T0097 Date: 01/24/96 Time: 02:18:36 

Analyst : SL HOOD Sample Size = 200 UL 
Dil Factor = 1.4 Min Readings = 14 
Blank ID # = BLK Max Readings = 14 
Blank Value = .28555 ug/minute C 5 Difference = 10 

== Reading 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

___- ___- Analysis 
0.51 
1.01 
1.51 
2.01 
2.51 
3.01 
3.51 
4.01 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 

Time ==== Coulometer = 
0.50 

14.90 
31.90 
38.10 
42.30 
45.40 
48.00 
50.20 
52.20 
53.80 
55.20 
56.60 
57.90 
59.00 

BLANK VALUE = 2 micrograms carbon 
BLANK FACTOR = 2 / 7.004028 = 

--- 5 Difference == 
0.00 

96.64 
53.29 
16.27 
9.93 
6.83 
5.42 
4.38 
3.83 
2.97 
2.54 
2.47 
2.25 
1.86 

+2.9E-01 ug/min Carbon 

SAMPLE RESULTS: 

( 59 - 1.999943 ) (1.4)/(200) (12) = +3.33E-02 Molar Carbon 
_ ( 59 - 1.999943 ) (1.4)/(200) _ +3.99E-01 g/L Carbon 

Sample Run By: 
SL HOOD 00000 



Drk'vtrpt Version 2.1 OS/IS/9S WHC-SD-WM-DP-l 661 REV' ' Page: I 

4998 .I/18/96 14:2S LABCORE Data Entry Template for Worklist# 

Instrument: TIC01 Book# 17iul2-F 

GRWP PROJECT S T Y P Y  SAPIPLE# R A - - - - - - - T E S T - - - - - -  MATRIX ACTUAL FWND DL UNIT 

1 BLNK 

2 STD 

96000010 AP-108 GRAB 3 SAMPLE 

%000010 AP-108 GRAB 4 DUP 

96000010 AP-108 GRAB 5 SPK 

96000010 AP-108 GRAB 6 SAMPLE 

96000010 AP-108 GRAB 7 DUP 

96000011 AP-108 GRAB 8 SAMPLE 

95000224 ORG/AQ SAMPL 9 SAMPLE 

95000224 ORG/AP SAMPL 10 SPK 

95000224 ORG/AP SAMPL 11 SPK-DUP 

95000224 ORG/AQ SAMPL 12 SAMPLE 

TIC-01 LIQUID t \ ,b N/A ug/mL 

TIC-01 LIQUID &,btez 5.q6eL N/A ug/mL 

LIQUID N/A 1.7de3 dsbce' ug/mL 

5961000090 0 TIC-01 LIQUID I . l a e 3  1.7.5@? N/A ug/mL 

S96T000090 0 TIC-01 LIQUID io0 104-2 N/A ug/mL 

S96T000091 0 Tic-01 LIQUID W A  C5,M GO ug/mL 

S96T000091 0 TIC-01 LIQUID -=5*c0 <6m N/A ug/mL 

S96T000097 0 TIC-01 L l w l o  N/A I .74e? 2 , o ~ e ' ~ ~ / ~ L  

S96R000041 0 TIC-01 LIQUID N/A CS,OO G,CO ug/rnL 

S96R000041 0 TIC-01 LIQUID IGO 97.4 N/A ug/mL 

S96R000041 0 Tic-01 LIQUID 4734 95,9 N/A ug/mL 

S96R000042 0 TIC-01 LIQUID N/A 9.X.l S~OC ug/mL 

S961000090 0 TIC-01 

Final page for worklist # 4998 

Data Entry Comments: 

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number, 
R = Replicate Number, A = Aliquot Code. 



' a --"-lo2 (C-0) -,I 

ANALYST ANALYSIS 
SIGNATURE= DATE 

ANALYSIS 
DATE 

TIC: LA-622-102 (C-0) 
ANALYST 

SIGNATURE # 
WORKLIST 

_c= 

~ I P L I C A T E  

STD# = SAMPLE # = 

Volume SAMPLE Used (mLl - -e%+= 2 D I - S  
volume H20 Added lo SAMPLE 
Volume INJECTED (mL) 
war Sample Dilution Used for SPIKE' Y Or N 
Amounl SPIKE Standard Added (mL) 
Volume H20 Added IO SAMPLE + SPIKE (mL) 
Final Coulometer Readlng m pg Carban (OPtlOnal) 

a 

3 .fl 
OTRIPLICATE BE:ik:RD E:."L:ii:' B::K 

STD# = SAMPLE # = 

Volume SAMPLE Used !mLl & 
Volume ti20 Added to SAMPLE 
Volume INJECTED (mL) 
war sample ~ilution Used fo( SPIKE7 Y Or N 
Amount SPIKE Standard Added ImLI 
Volume H20 Added 10 SAMPLE +SPIKE (mLl 
Final Coulomeler Reading In pg Carbon (Optional) 2 2  i', 

OTRIPLICATE BKZD B E i K  

STD# = P 
(x, 
4 SAMPLE# = 

Volume SAMPLE Used (mL) 
volume H20 Added to SAMPLE 
volume INJECTED (mL) 
war sample ~ilution Used for SPIKE? Y Or N 
Amount SPIKE Standard Added (mL1 
Volume H20 Added IO SAMPLE + SPIKE (mL) 
m a l  Coulometer Re Final coulometer Reading 8" P9 Carbon (OPt80nal) 90 * 3 

SAMPLE# = ~ ~ ( p ~ ~ q  1 STD# = 

volume SAMPLE Used (mL) a b &  
volume H20 Added to SAMPLE 
~olume INJECTED (mL1 

 mount SPIKE Standard Added (mL) 
sample Di lu t~n Used for SPIKE? Y 0, N 

-e H20 Added 10 SAMPLE + SPIKE !mLl 

71 Coulomeler Pradlng ~n pg Carbon IOPtlOnal) '3\.1h 

=TRIPLICATE 

ANALYSIS INSTRUMENT 
CODE TIME P 

< 

SAMPLE # = 

mume SAMPLE Used ImLI 
ralvme HZ0 Added to SAMPLE 
lolume INJECTED ImL) 
vas sample D~lution Used for SPIKE? Y or N 
imount SPIKE Standard Added ImLI 
mume HZO Added Io SAMPLE + SPIKE (mL) *- B;;;I;E BSPIKE ~ T R I P L I C A T E  

@:%D BLANK 

SAMPLE# = 39,677390 STD# = 

Volume SAMPLE Used (mL) 
volume H2O Added 10 SAMPLE 
Volume INJECTED (mL) 

I Sample Dilution Used for SPIKE' Y or N 
ount SPIKE Standard Added (mL) 

D3F -3 
Volume SAMPLE Used (mL) 
Volume H20 Added lo SAMPLE 
Volume INJECTED (mLl 
was Sample Dilution Used for SPIKE? Y Or N 
Amount SPIKE Standard Added (mL) 
Volume H20 Added I O  SAMPLE + SPIKE ImL) 
Fnal Coulomeler Readlng In pg CarbOn (Optlooall 

IzzELi& 
4 1.3 

~ I P L I C A T E  BSEL BEE 
SAMPLE# = s4kf004I STD# = 

WHC-SD-WM-DP-166, REV. \ 



SAMPLE# = abTb097 S T D #  = 

Volume SAMPLE Used ImLI ,orD A 
volume H2S04 Added lo SAMPLE ImLI 
Volume INJECTED ImLl 
was sample Dilution Used lor SPIKE' Y or N 
Amounl SPIKE Slandard Added (mL1 
vDiYme ~ 2 5 0 4  Added l o  SAMPLE + SPIKE ImLI 
Final Caubmeler Readlng m pg Carbon (Opllonall yo . ~ ___ 

Amounl 01 SAMPLF Used (mL1 
Volume H2SO4 Added Io  SAMPLE (mL1 
Volume INJECTED (mtl 
war sample vilulion Used 10, SPIKE' Y 01 N 
Amaunl SPlKF Slandard Added ImLI 
volume H2504 Added 10 SAMPLF * SPIKE 1ml.l _ ~ _  - 

PA 
_ ~ _ _ _ =  h a 1  Coulomeler Readmg m yg Carbon IOplionsll -. ~~.~ I _- 

>F =I. 

-J 

U S A M P L E #  = sCe+&)&% STD $1 = 

l im~unlol  SAMPLE Used ImLI A d  
Volume H I S 0 4  Added lo SAMPLE ImLI 
Volume INJECTED (mL1 
war Sample Odulmn Used lor SPIKE' Y or N 
Amounl SPIKE Standard Added ImLI 

S T D #  = SAMPLE # = 

A i n o ~ n l ~ l  SAMPLE UIed ImLI 
volume H2S04 Added Io SAMPLE ImL) 
Volume INJECTED (mL1 ____ 
war Sample Dilulion Used lor SPIKE' Y or N 
Amwnl SPIKE Slandatd Added l m l ~ l  
voivma w S 0 4  ~ d d c d  Io SAMPLE * SPIKE fml I ~ 

F , , d  CO,,l"mr,P, "cndi"!l 3" l>q Callin87 (o,,l8"":8~l 

_..___ 

ANALYSIS IN STRUM EN^ 
TIME- CODE 

.- .- 

/w 

I SAMPLE# STD# = 



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

WHC-SD-WM-DP-166, REV. I 

pg CarbonlmL = 5.00E+00 

vg of CarbonlrnL = g of CarbonlL * 1000000 pglg I 1000 rn 

Detection Level (UglmL) = 1 ua C DF DDF 
ss 

DETECTION LEVEL 
inpg/rnL 
5.00E+00 

A NOTE: Reported Result is Below Detection Level. 



PLACE ANALYTICAL CARD IN BOX BELOW OR AlTACH TRAVELER 

WHC-SD-WM-DP-166, REV. I 

pg CarbonlmL = 5.96E+02 

pg of CarbonlmL = g of CarbonlL * 1000000 pglg / 1000 m 

Detection Level (pglmL) * .  1 ua C DF DDF 
ss 

DETECTION LEVEL 
in (rg/mL 
5.00E+00 



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

pg CarbonlrnL = 1.72E+03 

WHC-SD-WM-DP-166, REV. / 

DETECTION LEVEL 
in pg/rnL 
2.00E+01 

g of CarbonlL = ICI-CZ1 DF DDF 
ss 1000 

l g  of CarbonlrnL = g of CarbonlL * 1000000 pglg I1000 rn 

Detection Level (pglrnL) = I ua C * .  DF DDF 
ss 

Form 622102-C Rev. 1.1 
182 
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PLACE ANALYTICAL CARD IN BOX BELOW OR AlTACH TRAVELER 

pg CarbonlmL = 1.73E+03 

WHC-SD-WM-DP-166, REV. I 

DETECTION LEVEL 
in pg/rnL 
2.00E+OI 

Forrn622102-C Rev I 1  Page 1 of I 

183 



PLACE ANALYTICAL CARD IN BOX BELOW OR ATTACH TRAVELER 

WHC-SD-WM-DP-166, REV. I 

'IC : LA-622-102 IC-0) SPIKED SAMPLE I SPIKE I 

PERCENT SPIKE RECOVERY = Carbon Recovered from SD ike IOQ 
pg Carbon in Spike 

HERE : pg Carbon Recovered from Spike = 
[ (pgC in sample + spike - pgC in blank) (Spike Correction Factor)] 
- [ (WgC sample - pgC blank) (Sample Size Correction Factor) ] 

Spike Correction Factor = Total volume in SD- 
. .  

Volume injected (mL) 

Sample Size Correction Factor = 

WHERE : pg Carbon in Spike = 
[Spike Value (pglmL) Spike Volume (mL)] 

. .  size in 
Sample size (mL) in sample 

[Percent Spike Recovery = 104.2% 1 

Form 6221 O W 2  Rev 1 2 Page 1 of 1 



PLACE ANALYTICAL CARD IN BOX BELOW OR AlTACH TRAVELER 

pg CarbonlmL = 5.00E+00 

WHC-SD-WM-DP-166, REV. I 

DETECTION LEVEL 
in pglmL 
ti.oo~+oa 

TIC : LA-622-1 

pg of CarbonlmL = g of CarbonlL 1000000 pglg I1000 rn 

Detection Level (pglmL) = 1 ua C '  DF DDF 
ss 

NOTE: Reported Result is Below Detection Level. 

Forrn622102-C Rev 1 1 Page 1 of 1 
185 



PLACE ANALYTICAL CARD IN BOX BELOW OR ATrACH TRAVELER 

WHC-SD-WM-DP-166, REV. I 

pg CarbonlmL = C 5.00E+00 
DETECTION LEVEL 

in pg/mL 
S.OOE+OO 

Form622102-C Rev 1 1 Page 1 of 1 
186 



PLACE ANALYTICAL CARD IN BOX BELOW OR AlTACH TRAVELER 

pg CarbonlrnL = 1.74E+03 

WHC-SD-WM-DP-166, REV. j 

DETECTION LEVEL 
in pg/mL 
2.00E+OI 

Page 1 of 1 187 Form 622102-C Rev. 1.1 



TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 
BLANK ANALYSIS >>MIHC-SD-WM-DP-166, REV. I 

Sample: BLK 

Sample Size = 200 UL 
Dil Factor = 1 
Blank ID # = BLK 
Blank Value = N/A 

== Reading ==== Analysis 
1 0.51 
2 1.01 
3 1.51 
4 2.01 
5 2.51 
6 3.01 
7 3.51 
8 4 . 0 1  
9 4.50 

10 5.00 
11 5.50 
12 6.00 
13 6.51 
14 7.00 

Date: 01/30/96 Time: 10:10:56 

Analyst : SL HOOD 
Min Readings = 14 
Max Readings = 14 
% Difference = 10 

Time ==== Coulometer 
0.20 
0.60 
0.90 
1.30 
1.50 
1.90 
2 . 1 0  
2 . 4 0  
2.60 
2.80 
3.00 
3.30 
3.50 
3.80 

_ _ _ _  _ _ _ -  % Difference == 
0.00 

66.67 
33.33 
30.77 
13.33 
21.05 
9.52 
12.50 
7.69 
7.14 
6.67 
9.09 
5.71 
7.89 

BLANK VALUE = 3.8 micrograms carbon 
BLANK FACTOR = 3.8 / 7.004883 = +5.4E-01 ug/min Carbon 

0 0 0 0 0  

SIGNATURE ABOVE REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT 
COMPLETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES E T 0  &. 
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Sample: B-2 

TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2 . 0  

WHC-SD-WM-DP-166, REV. 1 
Date: 0 1 / 3 0 / 9 6  Time: 1 3 : 0 4 : 0 4  

Sample Size = 200  UL Analyst : SL HOOD 
Dil Factor = 1 Min Readings = 1 4  
Blank I D  # = BLK Max Readings = 1 4  
Blank Value = . 5 4 2 4 7 8 7  ug/minute C % Difference = 10 

Analysis 
0 . 5 1  
1.01 
1.51 
2 . 0 0  
2 . 5 0  
3 . 0 0  
3 . 5 0  
4 . 0 1  
4 . 5 1  
5 . 0 1  
5 . 5 1  
6 . 0 1  
6 . 5 1  
7 . 0 0  

Time ==== Coulometer ==== % Difference == 
0 . 1 0  0 . 0 0  
0 . 2 0  50 .00  
0 . 4 0  5 0 . 0 0  
0 . 6 0  3 3 . 3 3  
0 . 8 0  2 5 . 0 0  
1 . 0 0  2 0 . 0 0  
1 . 2 0  1 6 . 6 7  
1 . 4 0  1 4 . 2 9  
1 . 5 0  6 . 6 7  
1 . 7 0  1 1 . 7 6  
1 . 8 0  5 . 5 6  
1 . 9 0  5 . 2 6  
2 . 1 0  9 . 5 2  
2 . 2 0  4 . 5 5  

BLANK VALUE = 3 . 8  micrograms carbon 
BLANK FACTOR = 3.8 / 7 . 0 0 4 8 8 3  = 

SAMPLE RESULTS: 
( 2 . 2  - 3 . 7 9 9 9 6 7  ) ( 1 ) / ( 2 0 0 )  - - 
( 2 . 2  - 3 . 7 9 9 9 6 7  ) ( 1 ) / ( 2 0 0 )  ( 1 2 )  = 

t 5 . 4 E - 0 1  ug/min Carbon 

< 5.00 E-3 g/L Carbon 
c 4 . 1 7  E-4  Molar Carbon 

Sample Run By: 
SL HOOD 0 0 0 0 0  
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TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

WHC-SD-WM-DP-166, REV. 4 
Sample: STD Date: 01/30/96 Time: 10:35:53 

Sample Size = 200 uL Analyst : SL HOOD 
Dil Factor = 1 Min Readings = 14 
Blank ID # = BLK Max Readings = 14 
Blank Value = .5424787 ug/minute C % Difference = 10 

== Reading = 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 

_ _ _  _ _ _  Analysis Time = 
0.51 
1.01 
1.51 
2.01 
2.51 . 
3.01 
3.51 
4.01 
4.51 
5.01 
5.51 
6.01 
6.51 
7.00 

Coulometer ==== % _ _ _  _ _ _  
0.50 
30.00 
70.40 
97.00 
110.40 
116.70 
119.40 
120.70 
121.30 
121.90 
122.20 
122.50 
122.80 
123.00 

BLANK VALUE = 3.8 micrograms carbon 
BLANK FACTOR = 3.8 / 7.004883 = 

SAMPLE RESULTS: 
( 123 - 3.799967 ) (1)/(200) _ _ 
( 123 - 3.799967 ) (1)/(200) (12) = 

Difference = 
0.00 
98.33 
57.39 
27.42 
12.14 
5.40 
2.26 
1.08 
0.49 
0.49 
0.25 
0.24 
0.24 
0.16 

+5.4E-01 ug/min Carbon 

+5.9603-01 g/L Carbon 
+4.967E-02 Molar Carbon 

Sample Run By: 
SL HOOD 00000 



TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
I TICTOC REV 2.0 

WHC-SD-WM-DP-166, REV. 1 
Sample: S96T0090 Date: 0 1 / 3 0 / 9 6  Time: 1 0 : 5 1 : 2 0  

Sample Size = 5 0  uL  Analyst : SL HOOD 
Dil Factor = 1 Min Readings = 1 4  
Blank ID # = BLK Max Readings = 1 4  
Blank Value = . 5 4 2 4 7 8 7  ug/minute C % Difference = 10 

== Reading 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  

---- ---- Analysis Time = 

0 . 5 1  
1 . 0 1  
1 .51  
2 . 0 1  
2 . 5 1  
3 . 0 1  
3 . 5 1  
4 . 0 1  
4 . 5 0  
5 . 0 0  
5 . 5 0  
6 . 0 0  
6 . 5 0  
7 . 0 0  

=== Coulometer ==== % Difference = 
0 . 7 0  0 . 0 0  

3 2 . 7 0  9 7 . 8 6  
6 1 . 7 0  4 7 . 0 0  
7 6 . 0 0  1 8 . 8 2  
8 3 . 0 0  8 . 4 3  
8 5 . 9 0  3 . 3 8  
8 7 . 3 0  1 . 6 0  
8 8 . 0 0  0 . 8 0  
8 8 . 4 0  0 . 4 5  
8 8 . 8 0  0 . 4 5  
8 9 . 0 0  0 . 2 2  
8 9 . 5 0  0 . 5 6  
8 9 . 6 0  0 . 1 1  
8 9 . 9 0  0 . 3 3  

.- .- 

BLANK VALUE = 3 . 8  micrograms carbon 
BLANK FACTOR = 3 . 8  / 7 . 0 0 4 8 8 3  = 

SAMPLE RESULTS: 
( 8 9 . 9  - 3 . 7 9 9 0 0 7  ) ( 1 ) / ( 5 0 )  - - 
( 8 9 . 9  - 3 . 7 9 9 0 0 7  ) ( 1 ) / ( 5 0 )  ( 1 2 )  = 

+ 5 . 4 E - 0 1  ug/min Carbon 

+1.72E+00 g/L Carbon 
+ 1 . 4 4 E - 0 1  Molar Carbon 

Sample Run By: 
SL HOOD 00000 
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TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

WHC-SD-WM-DP-166, REV. I 
Sample: S96T0090 DUP Date: 01/30/96 Time: 12:31:45 

Sample Size = 50 UL Analyst : SL HOOD 
Dil Factor = 1 Min Readings = 14 
Blank ID # = BLK Max Readings = 14 
Blank Value = .5424787 ug/minute C % Difference = 10 

== Reading ==== Analysis 
1 0.51 
2 1.01 
3 1.51 
4 2.01 
5 2.51 
6 3.01 
7 3.51 
8 4.01 
9 4.50 
10 5.00 
11 5.50 
12 6.00 
13 6.50 
14 7.00 

Time ==== Coulometer ==== % Difference == 
0.20 0.00 
19.80 98.99 
51.10 61.25 
70.00 27.00 
79.70 12.17 
83.20 4.21 
85.50 2.69 
87.00 1.72 
88.10 1.25 
88.70 0.68 
89.20 0.56 
89.60 0.45 
90.00 0.44 
90.20 0.22 

BLANK VALUE = 3.8 micrograms carbon 
BLANK FACTOR = 3.8 / 7.004883 = 

SAMPLE RESULTS: 
( 90.2 - 3.799437 ) (1)/(50) - - 
( 90.2 - 3.799437 ) (1)/(50) (12) = 

+5.4E-01 ug/min Carbon 

+1.73E+00 g/L Carbon 
+1.44E-01 Molar Carbon 

Sample Run By: 
SL HOOD 00000 
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TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

WHC-SD-WM-DP-166, REV. I 
Date: 01/30/96 Time: 12:53:34 Sample: S95T0090 SPK 

Sample Size = 50 uL Analyst : SL HOOD 
Dil Factor = 3 Min Readings = 14 
Blank ID # = BLK Max Readings = 14 
Blank Value = .5424787 ug/minute C % Difference = 10 

== Reading ==== Analysis 
1 0.51 
2 1.01 
3 1.51 
4 2.01 
5 2.51 
6 3.01 
7 3.51 
8 4.01 
9 4.50 
10 5.00 
11 5.51 
12 6.01 
13 6.51 
14 7.00 

Time ==== Coulometer = 
0.10 
1.10 
11.20 
26.10 
37.40 
43.90 
47.90 
50.00 
51.20 
52,OO 
52.50 
52.90 
53.10 
53.40 

--- --_ % Difference == 
0.00 
90.91 
90.18 
57.09 
30.21 
14.81 
8.35 
4.20 
2.34 
1.54 
0.95 
0.76 
0.38 
0.56 

BLANK VALUE = 3.8 micrograms carbon 
BLANK FACTOR = 3.8 / 7.004883 = 

SAMPLE RESULTS: 
( 53.4 - 3.799967 ) (3)/(50) - - 
( 53.4 - 3.799967 ) (3)/(50) ( 1 2 )  = 

+5.4E-01 ug/min Carbon 

+2.983+00 g/L Carbon 
+2.483-01 Molar Carbon 

Sample Run By: 
SL HOOD 00000 
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TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2 . 0  

WHC-SD-WM-DP-166, REV. I e,bhd\,"l+ 
Sample: S 9 6 T 0 0 9 1  Date: 0 1 / 3 0 / 9 6  Time: 1 3 : 2 1 : 5 7  

Sample Size = 200 UL 
Dil Factor = 1 
Blank ID # = BLK 
Blank Value = . 5 4 2 4 7 8 7  ug/minute C 

Analyst : SL HOOD 
Min Readings = 1 4  
Max Readings = 1 4  
% Difference = 10 

1 0  
11 
1 2  
1 3  
1 4  

Analysis 
0 . 5 1  
1.01 
1 . 5 1  
2 . 0 0  
2 . 5 0  
3 . 0 0  
3 . 5 0  
4 . 0 0  
4 . 5 0  
5 . 0 0  
5 . 5 0  
6 . 0 0  
6 . 5 0  
7 . 0 0  

Time ==== Coulometer ==== % Difference == 
0 . 1 0  0 . 0 0  
0 . 2 0  5 0 . 0 0  
0 . 6 0  6 6 . 6 7  
1 . 3 0  5 3 . 8 5  
1 . 7 0  2 3 . 5 3  
2 . 2 0  2 2 . 7 3  
2 . 5 0  1 2 . 0 0  
2 . 7 0  7 . 4 1  
2 . 9 0  6 . 9 0  
3 . 1 0  6 . 4 5  
3 . 2 0  3 . 1 3  
3 . 4 0  5 . 8 8  
3 . 5 0  2 . 8 6  
3 . 6 0  2 . 7 8  

BLANK VALUE = 3 . 8  micrograms carbon 
BLANK FACTOR = 3 . 8  / 7 . 0 0 4 8 8 3  = 

SAMPLE RESULTS: 
( 3 . 6  - 3 . 7 9 8 4 7 7  ) ( 1 ) / ( 2 0 0 )  - - 
( 3 . 6  - 3 . 7 9 8 4 7 7  ) (1)/(200) ( 1 2 )  = 

+ 5 . 4 E - 0 1  ug/min Carbon 

c 5 . 0 0  E - 3  g/L Carbon 
c 4 . 1 7  E - 4  Molar Carbon 

Sample Run By: 
SL HOOD 00000 



TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2 . 0  

WHC-SD-WM-DP-166, REV. I 
bq\P\+ 

Sample: S9gTOO91 DUP Date: 01 /30 /96  Time: 1 3 : 3 1 : 5 4  

Sample Size = 200 UL Analyst : SL HOOD 
Dil Factor = 1 Min Readings = 1 4  
Blank ID # = BLK Max Readings = 1 4  
Blank Value = . 5 4 2 4 7 8 7  ug/minute C % Difference = 10 

== Reading 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
1 3  
1 4  

_ _ _ -  _ _ _ -  Analysis Time 
0 . 5 1  
1 . 0 1  
1 .51  
2 . 0 1  
2 . 5 1  
3 . 0 1  
3 . 5 1  
4 . 0 1  
4 . 5 0  
5 . 0 0  
5 . 5 0  
6 . 0 0  
6 . 5 0  
7 . 0 0  

Coulometer 
0.10 
0 . 2 0  
0 . 5 0  
1 . 0 0  
1 . 3 0  
1 . 6 0  
1 . 9 0  
2 . 0 0  
2 . 2 0  
2 . 3 0  
2 . 5 0  
2 . 6 0  
2 . 7 0  
2 . 9 0  

- _ _ _  - - _ _  % Difference = 
0 . 0 0  

5 0 . 0 0  
6 0 . 0 0  
5 0 . 0 0  
2 3 . 0 8  
1 8 . 7 5  
1 5 . 7 9  

5 . 0 0  
9 . 0 9  
4 . 3 5  
8 . 0 0  
3 . 8 5  
3 . 7 0  
6 . 9 0  

_ _ _ _  - _ _ _  

BLANK VALUE = 3 . 8  micrograms carbon 
BLANK FACTOR = 3 . 8  / 7 . 0 0 4 8 8 3  = + 5 . 4 E - 0 1  ug/min Carbon 

SAMPLE RESULTS: 
( 2 . 9  - 3 . 7 9 9 4 3 7  ) (1)/(200) _ _ 
( 2 . 9  - 3 . 7 9 9 4 3 7  ) ( 1 ) / ( 2 0 0 )  ( 1 2 )  = 

< 5 . 0 0  E-3  g/L Carbon 
c 4 . 1 7  E-4  Molar Carbon 

Sample Run By: 
SL HOOD 00000 



TIC- TOTAL INORGANIC CARBON ANALYSIS REPORT 
TICTOC REV 2.0 

WHC-SD-WM-DP-166, REV. 1 
Sample: S96T0097 Date: 01/30/96 

Sample Size = 50 UL 
Dil Factor = 1 
Blank ID # = BLK 
Blank Value = .5424787 ug/minute C 

Time: 13:40:59 

Analyst : SL HOOD 
Min Readings = 14 
Max Readings = 14 
% Difference 2 10 

== Reading ==== Analysis Time ==== 
1 0.51 
2 1.01 
3 1.51 
4 2.01 
5 2.51 , 

6 3.01 
7 3.51 
8 4.01 
9 4.50 
10 5.01 
11 5.51 
12 6.01 
13 6.51 
14 7.00 

Coulometer ==== % Difference == 
0.10 0.00 
1.20 91.67 
19.30 93.78 
42.90 55.01 
60.70 29.32 
72.20 15.93 
79.40 9.07 
84.00 5.48 
86.70 3.11 
88.30 1.81 
89.40 1.23 
90.00 0.67 
90.40 0.44 
90.80 0.44 

BLANK VALUE = 3.8 micrograms carbon 
BLANK FACTOR = 3.8 / 7.004883 = 

SAMPLE RESULTS: 
( 90.8 - 3.799967 ) (1)/(50) - - 
( 90.8 - 3.799967 ) (1)/(50) (12) = 

+5.4E-01 ug/min Carbon 

+1.74E+00 g/L Carbon 
+1.45E-01 Molar Carbon 

Sample Run By: 
SL HOOD 00000 



WHC-SD-WM-DP-166, REV. 1 

RADIOCHEMICAL ANALYSES 



WHC-SD-WM-DP-166, REV. I 

THIS PAGE WAS INTENTIONALLY LEFT BLANK 
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01 /l  2/96 13:38 WHC-SD-WM-DP-166, REV. I Page: 1 
A m - 1  LABCORE Data Entry Template for Worklist# 4855 

Analyst: flK Instrument: AB00 ! 9 Book# JL/&25d 
Method: LA-508-101 Rev/Mod a> -2 
Worklist Comment: Determine sample size using Ludlum. Use ,100 mL A-SPK. SLF 

s Type Sample# R A Test Matrix Group# Project 

1 STD 

2 BLNK 

3 BLNK/BKG 

@ALPHA01 LIQUID 

@ALPHA01 LIQUID 

@ALPHA01 LIQUID 

4 SAMPLE S96T000092 0 @ALPHA01 LIQUID 96000010 AP-108 GRAB 
AnalyteS Requested: ALPHAOl , ALPHAOlE 

5 DUP S96T000092 0 @ALPHA01 LIQUID 

6 SPK S96T000092 0 @ALPHA01 LIQUID 

7 SAMPLE S96T000093 0 @ALPHA01 LIQUID 96000010 AP-108 GRAB 
Analytes Requested: ALPHAOl , ALPHAOlE 

8 DUP S96T000093 0 @ALPHA01 LIQUID 

96000011 AP-108 GRAB 9 SAMPLE S96T000098 0 @ALPHA01 LIQUID 
AnalyteS Requested: ALPHAOl , ALPHAOlE 

10 DUP S96T000098 0 @ALPHA01 LIQUID 

11 SPK S96T000098 0 @ALPHA01 LIQUID 

Final page for worklist # 4855 

Dara Enrry Comments: 

S = Worklist Slot Number, R = Replicare Number, A = Aliquot Code. 
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worklisfdafa Version 0.0 05/16/95 
01/18/96 W:13 WHC-SD-WM-DP-166, REV. I Page: 1 

LABCORE Completed Worklist Report for Worklist# 4855 

Analyst: rwk Instrument: AB14 Book# 

Method: Rev/Mod 

Worklist Comment: Determine sample size using Ludlum. Use .lo0 mL A-SPK. SLF 

Seq Type Sample# R A Test Matr ix Actual Found DL or Yield Unit 

1 STO 0 
1 STO 0 
2 BLUK 0 
2 BLNK 0 
3 ELUUW 0 
4 SAMPL 0 
6 SAMPL 0 
5 OUP 5967000092 0 
5 DUP S96TOOOO92 0 
6 SPK S96T000092 0 
7 SAMPLE S96T000093 0 
7 SAMPLE 5967000093 0 
8 DUP S96TOOOW3 0 
8 DUP S96T000093 0 
9 SAMPLE 5961000098 0 
9 SAMPLE 596T000098 0 

10 OUP S967000098 0 
10 DUP S96T000098 0 
11 SPK S96T000098 0 

JILPHAO1 ALPHAOl L l W l D  
iLlLPHAO1 ALPHAOlE LIQUID 
aLPHAO1 ALPHA01 L l W l O  
OALPHAO1 ALPHAOlE LlPUlD 
ULPHAO1 ALPHA01 L l W l O  
@ALPHA01 ALPHA01 LIPUlO 
JILPHAOl ALPHAOlE LIPUID 
JILPHAOl ALPHA01 LlWlD 
IALPHAO1 ALPHAOlE LlPUlO 
@ALPHA01 ALPHAOl LlPUlO 
JILPHAOI ALPHA01 LIQUIO 
@ALPHA01 ALPHAOlE LIOUIO 
@ALPHA01 ALPHA01 L l W l D  
JALPHAOl ALPHAOlE LlPUlO 
JILPHAOl ALPHA01 LIPUIO 
@ALPHA01 ALPHAOlE LlOUlD 
JILPHAO1 ALPHA01 L I W I D  
@ALPHA01 ALPHAOlE LIOUID 
JILPHAOI ALPHA01 LlPUlD 

1.54E-05 
1 .DO 

1 
1 .oo 

1.00E+00 
N/A 
N/A 

~6.03E-4 
1 .oo 

3.92E-02 
U/A 
N/A 

~2.75E-7 
1 .oo 

N/A 
N/A 

~6.67E-4 
1.00 

3.92E-02 

1.27E-5 82.470 X Recovery 
1.65E100 4.650 X Ct. E r r o r  

5.OOE+O2 500.000 X Ct. E r r o r  

6.03E-04 1.390e-003 uCi/mL 
5.00Ei02 0.000 X Ct. E r r o r  
<6.03E-4 RPD 
5.00E+02 500.000 X Ct. E r r o r  
3.73E-02 95.150 X Recovery 
2.7%-07 L.58Oe-007 UcilinL 
5.00E+02 0.000 X Ct. E r r o r  
4.99E-7 RPD 
5.00E102 500.000 X Ct. ErPor 
6.671-04 1.390e-003 uCl/mL 
5.OOE+O2 0.000 X Ct. E r r o r  
<9.04E-4 RPD 
5.OOE+O2 500.000 X Ct. E r r o r  
3.80E-02 96.940 X Recovery 

<6.03E-0 Uc l l n l  

9.00E-01 /nl 

Final page for worklist# 4855 

Analyst Signature Analyst Signature Date 

UtiirJ shown for QC (BLKIBKG) may nor rejlecr the actual unirs. 
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WHC-SD-WM-DP-166, REV. I 

LPHA TOTAL pCilmL = ALPHA TOTAL pCi/L I lOWmUL 
elative Counting Error 
etection Levels and Less Than Values are determined from Procedure LA-508-002 

= [ I(The Square Root of TC + BKG * CT) I (TC - BKG * CT)I ] * 1 96 * 1 W  

I \508101\OUTU\T4855 W81 

201 
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* DDF / ( EFF * SS * 2220000dpm/pCi ) 
i /L/ 1000mUL 
of TC + BKG * CT) / (TC - BKG * CT)I ] * 1 96 * 100 

rmined from Procedure LA-508-002 

I W8101\OUT\AT4855 WB1 



WHC-SD-WM-DP-166, REV. I 
WORKBOOK PAGE SAM4 

s (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL pCi/L 
LPHA TOTAL pCi/mL = ALPHA TOTAL pCi/L / 1000mUL 
elative Counting Error 
etection Levels and Less Than Values are determined from Procedure LA-508.002 

= Rs * IOOOmUL * DF * DDF / ( EFF * SS * 2220000dpm/pCi ) 

= [ ](The Square Root of TC + BKG * CT) / (TC - BKG * CT)I I * t 96 * 100 

Analyst n l  SEH Date 15-Jan-96 

Signature of Chemist SLF Date I/ /?/  7 b  
SAMPLE W B I  Rev 1 0 508101Mh 
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WHC-SD-WM-DP-166, REV. I 
WORKBOOK PAGE DUPS 

s (Sample Count Rate) = (TC I CT) - BKG 
LPHA TOTAL pCi/L 
LPHA TOTAL VCdmL = ALPHA TOTAL pCi/L / IOOOmUL 
elative Counting Error 
etection Levels and Less Than Values are determined from Procedure LA-508-002 

= Rs * IOOOmUL * DF * DDF / ( EFF * SS * 2220000dpm/pCi ) 

= [ I(The Square Root of TC + BKG * CT) I (TC - BKG * CT)I ] * 1 96 * 100 

I ‘50810l!QUT\4T4655 WE1 01115196 



WORKBOOK PAGE. SPIKE6 WHC-SD-WM-DP-166, REV. I 

unt R a t e )  = (TC / CT) - BKG 
KE pCi/rnL = R s  * DF * DDF / ( EFF * SS 2220000dprn/pCl) 

- (((S+S pCi /mL - SAMPLE pCi/mL) * ((SOF/SVol)/(DF'ODF/SS)))) 
IKE RECOVERY = (QC FOUND / QC ACTUAL ) '100 

OTE: Original S a m p l e  result  w a s  a LESS THAN value Z e r o  (0 )  w a s  subtracted f rom the 
spiked value for QC found calculat lon.  

I \508101\OUT\AT4855 WBl 

285 
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WORKBOOK PAGE SAM7 WHC-SD-WM-DP-I 66, REV. I 

s (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL pCi/L 
LPHA TOTAL pCi/mL = ALPHA TOTAL uCVL / lOOOmUL 
elative Counting Error 
etectlon Levels and Less Than Values are determlned from Procedure LA-508-002 

= Rs * lOOOmUL * DF * DDF / ( EFF * SS * 2220000dpm/pCI ) 

= [ ((The Square Root of TC + BKG * CT) / (TC - BKG * CT)( ] * 1 96 * 100 

I508101!OUTUT4855 WE1 

22s 
01 I1 5/96 



WORKBOOK PAGE DUPE WHC-SD-WM-DP-166, REV. I 

* DDF / ( EFF * SS * 2220000dprnlpCi ) 

I W8101K)UT\AT4855 WBl 

267 
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WHC-SD-WM-DP-166, REV. I 
WORKBOOK PAGE SAM9 

* DDF / ( EFF * SS * 2220000dpmlpCt ) 

of TC + BKG * CT) I (TC - BKG * CT)) ] * 1 96 * 100 



WHC-SD-WM-DP-166, REV. I 
WORKBOOK PAGE DUPl 

s (Sample Count Rate) = (TC / CT) - BKG 
LPHA TOTAL pCi/L 
LPHA TOTAL VCilmL = ALPHA TOTAL pCi/L I lOOOmUL 
elatlve Countlng Error 

Rs * 1 OOOmUL * DF * DDF / ( EFF * S S  * 2220000dpm/vCi ) 

= [ 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 

1.\508101\OUT\AT4855 WB1 

203 
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WORKBOOK PAGE SPIKE11 

Rs (Sample Count  Rate) = (TC / CT)  - BKG 
SAMPLE + SPIKE I.rCi/mL = Rs * DF * DDF / ( EFF * SS * 2220000dpm/pC1) 
QC ACTUAL = SVal  
QC F O U N D  = ( ( (S+S pCi /mL - SAMPLE pCi/mL) * ((SDF/SVol)/(DF*DDF/SS)))) 
PERCENT SPIKE RECOVERY = (QC FOUND / QC ACTUAL ) '100 

N value.  Zero  (0 )  w a s  subtracted from the 

I508101\OUTMT4855 WE1 

218 
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worklisidaia Version 0.0 05/16l95 Page: 1 
01/25/96 10:48 WHC-SD-WM-DP-166, REV. I 

LABCORE Completed Worklist Report for Worklist# 4892 
~~ 

Analyst: slh Instrument: GEA03 Book# ]44& 
Method yl-S&-/dlr RevlMod 3-1 
Workl i  Comment: AP-108 GEA RTS. 

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit 

1 STD 0 
1 ST0 0 
1 STD 0 
1 SlD 0 
2 8LNK 0 
2 BLNK 0 
3 SAMPLE 5961000092 0 
3 SAMPLE 5961000092 0 
3 SAMPLE 5967000092 0 
3 SAMPLE S961000092 0 
4 OUP S961000092 0 
4 DUP 5961000092 0 
4 DUP S961OOO092 0 
4 DUP 5967000092 0 
5 SAMPLE S961000093 0 
5 SAMPLE S961000093 0 
5 SAMPLE S961000093 0 
5 SAMPLE S961000093 0 
6 OUP 5961000093 0 
6 OUP 5967000093 0 
6 DUP 5967000093 0 
6 DUP S961000093 0 
7 SAMPLE S961OOOO98 0 
7 SAMPLE S967000098 0 
7 SAMPLE S961000098 0 
7 SAMPLE S961000098 0 
8 DUP S96100w98 0 
8 DUP S961000098 0 
8 DUP S961000098 0 
a DUP S961000098 o 

OGEA-01 CWO-02 LIQUID 0.0208 
%EA,-01 C060-02E LIQUID 1 
&CEA-Ol CS13702 L l W l D  0.0253 
OGEA-01 CS13702E LIQUID 1 
OCEA-01 CWO-02 L l W l O  1 
OGEA-01 1313702 LIQUID 1 
SEA-01 CWO-02 L l W l D  N/A < 

%EA-01 CWO-O2E LIQUID N/A 
DGEA-01 CS13702 L l W l D  N/A 
OCEA-Dl CS13702E LIQUID N/A 
&GEL-01 C060-02 L I O l D  ~6.33e-4 
OGEA-01 CMO-OZE LIQUID 1 
%EA-01 CS13702 LlPUlD 1.96e+01 
%EA-01 CS13702E LlPUlD 1 
OGEA-01 CWO-02 LIPUID N/A < 
OGEA-01 C060-O2E LIQUID N/A 
DGEA-01 CS13702 L l W l D  N/A < 
DGEA-01 CS13702E LIQUID N/A  
%EA-01 CMO-02 LlOUlD ~2.64e-5 
OGEA-01 C060-02E LIQUID 1 
JGEA-01 CS13702 LlPUlD ~6.18e-5 
OGEA-01 CS13702E LlOUlO 1 
DGEA-01 CWO-02 LIQUID N/A < 
6lGEA-01 C060-O2E LlPUlD N/A  
%EA-01 CS13702 LIQUID N/A 
OGEA-01 CS13702E LIQUID N/A 
DGEA-Dl CWO-02 LlOUlD ~6.82e-4  
DGEA-01 C060-O2E LlOUlD 1 
OGEA-01 CS13702 LIQUID 1.94e+01 
OGEA-01 CS13702E LIOUIO 1 

2.07e-02 99.520 X Recovery 

2.57e-02 101.580 X Recovery 

<7.05e-4 UCl/rm 
q3.83e-4 UClfmL 

1.35 1.350 X C t .  E r ro r  

1.48 1.480 X C t .  E r ro r  

6.332e-04 6.332e-004 uCi/mL 

1.961e+01 0.000 uCi/mL 

<6.02e-4 RPD 

1.91e+01 2.580 RPD 

2.643e-05 2.643e-005 uCifmL 

6.183e-05 6.183e-005 uCi/mL 

<2.29e-5 RPO 

n/a 0.000 X C t .  E r ro r  

0.16 0.000 X C t .  E r ro r  

n/a X C t .  E r ro r  

0.16 0.160 X C t .  E r ro r  

n/a 0.000 X C t .  E r ro r  

n/a 0.000 X C t .  E r ro r  

n f  0 X C t .  E r ro r  

n/a X Ct. Error  

n/a 0.000 X C t .  E r ro r  

0.16 0.000 X C t .  E r ro r  

~6 .07e-5  RPD 

6.823e-04 6.823e-004 uC 1 /mL 

1.941et01 0.000 uCi/mL 

<6.55e-4 RPO 

l.We+Ol 2.540 RPD 
n/a % C t .  E r ro r  

0.16 0.160 X C t .  E r ro r  

Comments Section: 
Comments for sample# S96ToooO92 and test @GEA-01 . 

Comments for sample# S96T000098 and test @GEA-01 , 

DL=O = > nla. 

DL=O =>  n/a. 

Unirs shownfor QC (ELKIBKG) may nor rcgecr rhc nnual unirs. 
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worklistdata Version 0.0 05/16/9S Page: 2 
01/25/96 10:48 WHC-SD-WIVI-DP-~~~, REV. I 

LABCORE Completed Worklist Report for Worklist# 4892 
Test Matrix Actual Found DL or Yield Unit kq TY Pe SrnP'aff R A 

Final page for worklist# 4892 

Analyst Signature Date Analyst Signature Date 

Unirs shown for  QC (BLKIBKG) m q  nor reJ7ecf the actual unirs. 
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01/15/96 13:42 WHC-SD-WM-DP-166, REV. / Page: 1 
A-0004-1 LABCORE Data Entry Template for Worklist# 4892 

Analyst: ,q .& Instrument: GEAOO 3 Book# 14.((351- 
Method: LA-548-121 Rev/Mod > 
Worklist Comment: AP-108 GEA RTS. 

S Type Sample# R A Test Matrix Group# Project 

1 STD QGEA-01 LIQUID 

2 BLNK-PRE-P-~ d b 4 ~  BGEA-01 LIQUID 

3 SAMPLE S96T000092 0 BGEA-01 LIQUID 96000010 AP-108 GRAB 
Analytes Requested: CO60-02 , C060-O2E, CS13702 , CS13702E 

4 DUP S96T000092 0 BGEA-01 LIQUID 

5 SAMPLE S96T000093 0 QGEA-01 LIQUID 96000010 AP-108 GRAB 
Analytes Requested: C060-02 , C060-02E, CS13702 , CS13702E 

6 DUP S96T000093 0 QGEA-01 LIQUID 

7 SAMPLE S96T000098 0 QGEA-01 LIQUID 96000011 AP-108 GRAB 
Analytes Requested: C060-02 , C060-02E, CS13702 , CS13702E 

8 DUP S96T000098 0 QGEA-01 LIQUID 

Final page for worklist # 4892 

Data Entry Comments: 

S = Worklist Slot Number, R = Replicate Number, A = Ahquot Code. 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 2 2 4  Laboratory Counting Room 16-JAN-1996 10:11:08.09 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< WHC-SD-WM-DP-~~~,  REV, 
Worklist I:  4892 
Sample ID: W/L4892-STD 
Sample Size: 1.00000E-03 L 
Dilution Factor: 1.00000E+00 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA3 Verified by: 
File Number: dka300:[spec.GEA3]3g3415.cnf 

Count Time: 0 00:50:00.00 sec I 

Real Time: 0 00:50:08.31 sec 
Dead Time: 0.3% 

Geometry : 42 t l /7& 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 16-JAN-1996 09:20:15.71 
Decayed to: 16-JAN-1996 09:20:15.71 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: ALJ 
Background Subtract: DKA300:[SPEC.GEA3]3GBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 11-MAR-1994 11:47:01.11 
Date of last efficiency calibration: 15-MAR-1994 10:28:40.20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Post-NID Peak 

It Energy 

0 661.68* 
0 1173.25 
0 1332.52 

Search Report 

Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi/L 

22752 1.60 1323.54 1316 17 1.5 
13126 1.88 2346.77 2337 20 1.9 
11783 2.02 2665.41 2655 21 1.9 

CS-137 25.7 
CO- 6 0 20.7 
CO-60 20.6 

214 



Summary of Nuclide Activity 
Sample I4 : W/L4892-STD 

Page : 2 
Acquisition date : 16-JAN-1996 09:20:15 

Total number of lines in spectrum 3 WHC-SD-WM-DP-166, REV. 
Number of unidentified lines 0 
Number of lines tentatively identified by NID 3 100.00% 

Nuclide Type : 

Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Error Flags 
CO-60 5.27Y 1.000 2.0663+01 2.0663+01 0.028E+01 1.35 
CS-137 30.00Y 1.000 2.5723+01 2.5723+01 0.038E+01 1.48 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

--------- -------__ 
Total Activity : 4.6383+01 4.6383+01 

Grand Total Activity : 4.6383+01 

Flags: "K" = Keyline not found 
"E" - Manually edited 

4.6383+01 

"M" - Manually accepted 
"A" = Nuclide specific abn. limit 
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Minimum Detectable Activity Report 
Sample ID : W/L4892-STD 

Nuclide 

BE-7 
NA-22 
NA-24 
K-40 
SC-46 
CR-5 1 
MN-54 
CO-56 
CO-57 
CO-58 
FE-59 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-90 
Y-91 
NB-94 
NB-95 
ZR-95 
RU-103 
RURH- 10 6 
AG-1 O8m 
CD-109 
AG- 110M 
SN-113 
TE- 12 3m 
SB-124 
SB-125 
TE-125m 
1-129 
1-131 

BA-133 
CS-134 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR- 144 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 

XE-13lm 

Bckgnd 
SUm 

1120. 
89. 
19. 

127. 
479. 
1063. 
586. 
612. 
1100. 
582. 
661. 
579. 
1262. 
786. 
786. 
12. 
16. 

171. 
670. 
501. 
489. 
854. 
526. 
507. 
1035. 
837. 
1047. 
1187. 
521. 
1088. 
1056. 
990. 
1012. 
1187. 
1023. 
505. 
629. 
23. 

1213. 
663. 
20. 

1204. 
1255. 
1254. 

19. 
88. 

1044. 
1027. 
910. 
1223. 
594. 

Energy 
(kev) 

477.59 
1274.53 
1368.55 
1460.75 
1120.55 
320.08 
834.83 
846.76 
122.06 
810.78 
1099.25 
1115.55 
264.66 
514.00 
514.01 
1836.06 
1760.70 
1204.67 
871.09 
765.78 
756.73 
497.08 
621.93 
722.94 
88.03 

657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
39.60 

364.48 
163.93 
356.02 
604.70 
818.51 
1435.86 
165.85 
537.31 
1596.21 
145.44 
133.51 
133.51 

1408.01 
1274.51 
86.54 

482.18 
67.75 

279.20 
569.70 

Page : 3 
Acquisition date : 16-JAN-1996 09:20:15 

MDA WHC-SD-WM-DP-166, REV. I 
(uCi/L) 

1.1023E+00 
7.38993-02 
3.65643-02 
9.23363-01 
1.54213-01 
8.0834E-01 
1.32363-01 
1.36953-01 
5.74003-02 
1.2933E-01 
3.1521E-01 
3.32813-01 
1.31943-01 
2.33553+01 
1.05583-01 
3.6311E-02 
1.4156E-01 
3.26163+01 
1.46933-01 
1.13943-01 
2.03933-01 
1.1304E-01 
1.96453+00 
1.19853-01 
1.84333+00 
1.36283-01 
1.47123-01 
6.1344E-02 
9.66113-02 
3.50073-01 
1.83123+01 
0.0000E+00 
1.0813E-01 
2.6681E+00 
1.39613-01 
9.55723-02 
1.35333-01 
8.90033-02 
6.64923-02 
3.96433-01 
4.41253-02 
1.0491E-01 
4.63983-01 
9.27063-01 
1.79563-01 
2.1445E-01 
2.09923-01 
1.3681E-01 
2.9450E-01 
9.68493-02 
9.8306E-02 
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Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : W/L4892-STD Acquisition date : 16-JAN-1996 09:20:15 

Nuclide Sum ( kev 1 (uCi/L) 
Bckgnd Energy MDA WHC-SD-WM-DP-166, REV, 1 

TL-208 
PB-2 10 
BI-2 12 
PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

1217. 
922. 
514. 
1457. 
636. 
1008. 
1394. 
1402. 
772. 
989. 
990. 
910. 
1146. 
618. 
929. 
1395. 
1044. 

887.  
676. 
1083. 
1135. 

887 * 
1046. 

277.36 
46.50 

727.18 
238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
84.37 
88.47 
57.78 

312.17 
1001.03 

63.29 
185.71 
86.48 
59.54 

984.45 
106.12 
129.30 
59.54 
74.67 

1.24143+00 
0.0000E+00 
1.65493+00 
1.76343-01 
2.35163-01 
4.25023-01 
1.91483+00 
1.75343+00 
6.15313-01 
5.54963+00 
2.61393-01 
1.41203+02 
2.14983-01 
2.69143-01 
3.62353+00 
1.06283-01 
5.56243-01 
6.51323-01 
5.92503-01 
2.35303-01 
7.67493+02 
6.24723-01 
1.59463-01 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
222-S Laboratory Counting Room 16-JAN-1996 12:43:00.62 c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

> > > >>> > >>> SAMPLE INFORMATION <<< << < < < << WHC-SD-WM-DP-166, REV. J 
Worklist Y :  4892 
Sample ID: W/L4892-BLK Removed by: 
Sample Size: 1.00000E-03 L 
Dilution Factor: 1.00000E+00 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA3 Verified by: 
File Number: dka3OO:[spec.GEA3]3g3416.cnf 
Geometry : 42 ///3/96 
Count Time: 0 00:50:00.00 sec 
Real Time: 0 00:50:00.42 sec 
Dead Time: 0.0% 

Sample Count Time: 16-JAN-1996 11:52:20.75 
Decayed to: 16-JAN-1996 11:52:20.75 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: AL J 
Background Subtract: DKA3OO:[SPEC.GEA3]3GBACK 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<<  
Date of last energy calibration: 11-MAR-1994 11:47:01.11 
Date of last efficiency calibration: 15-MAR-1994 10:28:40.20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Post-NID Peak Search Report ***** No peaks found ***** 
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Summary af Nuclide Activity 
Sample ID : W/L4892-BLK 

Page : 2 
Acquisition'date : 16-JAN-1996 11:52:20 

**I* There are no nuclides meeting summary criteria **** 
c 

Flags: "K" = Keyline not found "M" = Manually accepted >* 

= Manually edited "A" = Nuclide specific abn. limit a" 
a- 

I, E I, 

(D - 
d 
9 

a 
? 
0 

s' 
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Minimum Detectable Activity Report 
Sample ID : W/L4892-BLK 

Nuclide 

BE-7 
NA-22 
NA-24 
X-4 0 
SC-46 
CR-51 
MN- 5 4 
CO-56 
CO-57 
CO-58 
FE-59 
CO-60 
ZN-65 
SE-7 5 
KR-85 
SR-85 
Y-88 
Y-90 
Y-91 
NB- 9 4 
NB- 9 5 
ZR-95 
RU-103 
RURH- 106 
AG-108m 
CD-109 
AG- 1 1 OM 
SN-113 
TE-123m 
SB-124 
SB-125 
TE-125m 
I-129 
1-131 
XE-13 lm 
BA-133 
(2.5-134 
CS-136 
CS-137 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR- 144 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 

Bckgnd 
sum 

29. 
7. 
4. 

122. 
26. 
53. 
24. 
12. 
86. 
18. 
6. 
9. 
13. 
67. 
48. 
47. 
1. 
2. 
16. 
17. 
20. 
14. 
34. 
25. 
15. 
65. 
26. 
33. 
70. 
22. 
34. 
73. 
58. 
32. 
79. 
42. 
25. 
14. 

123. 
8. 

88. 
29. 
7. 

72. 
71. 
71. 
6. 
7. 

62. 
28. 
72. 

Energy 
(keV) 

477.59 
1274.53 
1368.55 
1460.75 
1120.55 
320.08 
834.83 
846.76 
122.06 
810.78 
1099.25 
1332.50 
1115.55 
264.66 
514.00 
514.01 
1836.06 
1760.70 
1204.67 
871.09 
765.78 
756.73 
497.08 
621.93 
722.94 
88.03 

657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
39.60 

364.48 
163.93 
356.02 
604.70 
818.51 
661.66 
1435.86 
165.85 
537.31 
1596.2 1 
145.44 
133.51 
133.51 

1408.01 
1274.51 
86.54 

482.18 
67.75 

Page : 3 
Acquisition date : 16-JAN-1996 11:52:20 

MDA 
(uCi/L) 

1.765lE-01 
2.10453-02 
1.65623-02 
9.0515E-01 
3.59183-02 
1.8070E-01 
2.68283-02 
1.92453-02 
1.60443-02 
2.2746E-02 
3.02593-02 
2.44153-02 
5.04573-02 
3.04543-02 
5.75233+00 
2.59473-02 
1.04923-02 
5.02323-02 
9.87283+00 
2.32943-02 
2.30233-02 
3.42173-02 
2.2424E-02 
4.30763-01 
2.04213-02 
4.63313-01 
2.41433-02 
2.61793-02 
1.48453-02 
2.00663-02 
6.20393-02 
4.80093+00 
0.00003+00 
1.93743-02 
6.86693-01 
2.81973-02 
2.12823-02 
2.01623-02 
5.83713-02 
5.21613-02 
1.78623-02 
8.22263-02 
2.52833-02 
2.57093-02 
1.10723-01 
2.21173-01 
9.89133-02 
6.13113-02 
5.13403-02 
2.27523-02 
8.30213-02 



Minimum Cetec’iable Activity Report (continued) Page : 4 
Sample ID : W/L4892-BLK Acquisition date : 16-JAN-1996 11:52:20 

Bckgnd Energy 
Nuclide Sum ( kev 1 
HG-203 
BI-207 
TL-208 
PB-210 
BI-212 
PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-24 1 
AM-243 

61. 
34 * 
65. 
54. 
22. 
85. 
62. 
77. 
69. 
79. 
39. 
65. 
62. 
60. 
56. 
15. 
58. 
79. 
62. 
49. 
15. 
63. 
65. 
49. 
79. 

279.20 
569.70 
277.36 
46.50 

727.18 
238.63 
609.31 
351.92 
240.99 
186.10 
911.21 

88.47 
84.37 

57. 7a  
312.17 . . . . . - - . - 

1001.03 4.13573-02 
63.29 9.06323-01 
185.71 2.52373-02 
86.48 1.36063-01 
59.54 1.52723-01 

984.45 8.69693-02 
106.12 5.67093-02 
129.30 1.83973+02 
59.54 1.46513-01 
74.67 4.37393-02 

MDA 
(uCi/L) 

2.16533-02 
2.34253-02 
2.87433-01 
0.0000E+00 
3.39833-01 
4.26303-02 
1.32343-02 
1.17113-01 
4.24663-01 
4.15763-01 
1.38453-01 
1.41873+00 
6.53843-02 
3.61323+01 
6.74753-02 

c 

s w a 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 222-S Laboratory Counting Room 16-JAN-1996 13:40:36.80 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist X :  4892 

sample Size: 1.00000E-03 L 
Dilution Factor: 1.00000E+01 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA3 Verified by: 
File Number: dka3OO:[spec.GEA3]3g3417.cnf 

Count Time: 0 00:50:00.00 sec 
Real Time: 0 00:53:46.42 sec 
Dead Time: 7.0% 

>> > > > > >>>> SAMPLE INFORMATION <<<<<<<<<< W H C - S D - ~ ~ - ~ ~ - ,  66, REV, , 
Sample ID: S96T000092-SAM Removed by : 

/-/6 - 76 
0 

Geometry : 42 w 1 //t/i% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 16-JAN-1996 12:46:09.29 
Decayed to: 16-JAN-1996 12:46:09.29 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: SEH 
Background Subtract: DXA300:[SPEC.GEA3]3GBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 11-MAR-1994 11:47:01.11 
Date of last efficiency calibration: 15-MAR-1994 10:28:40.20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi/L 

0 185.82 1083 1.74 372.06 370 6 65.1 RA-226 109. 
0 569.32 565 1.08 1138.84 1136 7 57.9 CS-134 31.0 
0 604.76 2051 1.51 1209.71 1205 10 20.2 CS-134 18.8 
0 661.81,: 1734788 1.58 1323.80 1315 18 0.2 CS-137 1.9613+04 
0 795.96 1743 1.63 1592.09 1584 14 13.3 CS-134 23.0 
0 1322.55 852 3.13 2645.46 2636 18 14.5 

222 



Summary of Nuclide Activity 
Sample I9 : S96T000092-SAM 

Page : 2 
Acquisition date : 16-JAN-1996 12:46:09 

Total number of lines in spectrum 
Number of unidentified lines 1 
Number of lines tentatively identified by NID 5 

WHC-SD-WM-DP-166, REV./ 
83.33% 

Nuclide Type : 

Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Error Flags 
CS-134 2.06Y 1.000 2.151E+01 2.151E+01 0.2363+01 10.97 
CS-137 30.00Y 1.000 1.9613+04 1.9613+04 0.003~+04 0.16 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

L.B9Bfte2 

Total Activity : 1.9743+04 1.9743+04 

n 284fcr." ;;.msrr7 --------- --------- 

Grand Total Activity : 1.9743+04 1.974E+04 

= Manually accepted Flags : "K" = Keyline not found ' "M" 
"E" = Manually edited "A" - Nuclide specific abn. limit 
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Minimum Detectable Activity Report 
Sample I3 : S96T000092-SAM 

Nuclide 

BE-7 
NA-22 
NA-24 
X-40 
SC-46 
CR-51 
MN- 5 4 
CO-56 
CO- 5 7 
CO-58 
FE-59 
CO-60 
ZN-65 
SE-75 
XR- 8 5 
SR-85 
Y-88 
Y-90 
Y-91 
NB-94 
NB-95 
ZR-95 
RU-103 
RURA- 106 
AG- 108m 
CD-109 
AG- 1 1 OM 
SN-113 
TE- 12 3m 
SB-124 
SB-125 
TE- 125m 
1-129 
1-131 
XE- 131m 
BA-133 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR- 144 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 

Bckgnd 
SUm 

54016. 
288. 
50. 
145. 
543. 

41486. 
1804. 
1636. 

42333. 
1801. 
613. 
61. 

549. 
46054. 
27270. 
27265. 

4. 
12. 

315. 
1502. 
2218. 
2323. 

33207. 
10194. 
2814. 
36748. 
24192. 
46141. 
44226. 
12110. 
53625. 
38935. 
34596. 
42887. 
44277. 
42301. 
1782. 

20. 
44654. 
19766. 

14. 
43528. 
43359. 
43357. 

22. 
287. 

36601. 
43317. 
34382. 
43767. 
12847. 

Energy 
( keV 1 
477.59 
1274.53 
1368.55 
1460.75 
1120.55 
320.08 
834.83 
846.76 
122.06 
810.78 
1099.25 
1332.50 
1115.55 
264.66 
514.00 
514.01 
1836.06 
1760.70 
1204.67 
871.09 
765.78 
756.73 
497.08 
621.93 
722.94 
88.03 

657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
39.60 
364.48 
163.93 
356.02 
818.51 
1435.86 
165.85 
537.31 
1596.21 
145.44 
133.51 
133.51 
1408.01 
1274.51 
86.54 

482.18 
67.75 

279.20 
569.70 

Page : 3 
Acquisition date : 16-JAN-1996 12:46:09 

(uCi/L) MDA WlC-SD-WM-DP-166, REV. 

7.65683+01 
1.3311E+00 
6.0074E-01 
9.86383+00 
1.64083+00 
5.04983+01 
2.32263+00 
2.23993+00 
3.5607E+OO 
2.27543+00 
3.03553+00 
6.33213-01 
3.24123+00 
7.97073+00 
1.37563+03 
6.21953+00 
2.09843-01 
1.23643+00 
4.42893+02 
2.19933+00 
2.3966E+00 
4.44493+00 
7.04933+00 
8.6519E+01 
2.8228E+00 
1.09853+02 
7.3268E+00 
9.76563+00 
3.74423+00 
4.6578E+00 
2.45773+01 
1.1118E+03 
0.0000E+OO 
7.04023+00 
1.62963+02 
8.97663+00 
2.27783+00 
8.44053-01 
4.03463+00 
2.16433+01 
3.69423-01 
6.30703+00 
2.72773+01 
5.45043+01 
1.9005E+00 
3.86653+00 
1.24313+01 
8.88353+00 
1.8099E+01 
5.7944E+00 
4.5700E+00 



Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S96T000092-SAM Acquisition date : 16-JAN-1996 12:46:09 

Nuclide 

TL-208 
PB-210 
BI-212 
PB-212 
BI-214 
PB-2 14 
RA-224 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

Bckgnd 
SUm 

44134. 
34036. 

2 1 4 4 .  -. ... 
51216. 
10503. 
42148. 
50829. 
1186. 

36470. 
36644. 
33876. 
41586. 

843. 
33971. 
58121. 
36600. 
33937. 

942. 
38480. 
43238. 
33937. 
34916. 

Energy 

277.36 
46.50 
727.18 
238.63 
609.31 
351.92 
240.99 
911.21 
84.37 
88.47 
57.70 

312.17 
1001.03 
63.29 
185.71 
86.48 
59.54 

984.45 
106.12 
129.30 
59.54 
74.67 

(kev) 
MDA WHC-SD-WM-DP-166, REV. I 

(UCl/L) 

8.61553+03 
1.29523+01 
3.14393+00 
2.19103+02 
6.86073+00 
3.29283+01 
4.02953+01 
6.99493+00 
1.40303+01 
4.73673+04 
3.86453+01 
9.21323+00 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 222-S Laboratory Counting Room 16-JAN-1996 14:36:58.92 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist It: 4892 
Sample ID: S96T000092-DUP 
Sample Size: 1.00000E-03 L 
Dilution Factor: 1.00000E+Ol / - / L  -96 

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< WHC-SD-WM-DP-~~~,  REV, I 

I/ >>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA3 Verified by: 
File Number: dka3OO:[spec.GEA3]3g3418.cnf 
Geometry : 42 
Count Time: 0 00:50:00.00 sec / 
Real Time: 0 00:53:40.51 sec 
Dead Time: 6.8% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 16-JAN-1996 13:42:42.10 
Decayed to: 16-JAN-1996 13:42:42.10 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: ALJ 
Background Subtract: DKA300:[SPEC.GEA3]3GBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 11-MAR-1994 11:47:01.11 
Date of last efficiency calibration: 15-MAR-1994 10:28:40.20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi/L 

0 185.81 678 1.07 372.04 
0 475.70 889 1.21 951.64 
0 604.76 2129 1.65 1209.70 

0 796.05 1594 1.68 1592.26 
0 1121.39* 77 1.47 2243.02 
0 1323.27 528 2.26 2646.91 
0 1365.50 29 1.69 2731.40 

0 661.81* 1691351 1.57 1323.80 

370 
950 
1205 
1315 
1586 
2239 
2643 
2725 

5 88.7 
6 70.4 
10 19.0 
18 0.2 
13 13.7 
9 94.5 
12 17.4 
12 74.0 

RA-226 68.3 

CS-134 19.5 
CS-137 1.9123+04 
CS-134 21.1 
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Summary of Nuclide Activity 
Sample ID : S96T000092-DUP 

Page : 2 
Acquisition date : 16-JAN-1996 13:42:42 

Total number of lines in spectrum 8 WHC-SD-WM-DP-166, REV. I 
Number of unidentified lines 3 
Number of lines tentatively identified by NID 5 62.50% 

Nuclide Type : 

Nuclide Hlife Decay uCi/L UCi/L 2-Sigma Error %Error Flags 
CS-134 2.06Y 1.000 2.0453+01 2.0453+01 0.2273+01 11.10 
CS-137 30.00Y 1.000 1.9123+04 1.9123+04 0.003E+04 0.16 
m - 7 7 6  16fLLO-4.8303+01 c 83BE+B' u.-L5 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

- - - - - - - - - --------- 
Total Activity : 1.9213+04 1.9213+04 

Grand Total Activity : 1.9213+04 1.921E+O4 

Flags: "K" = Keyline not found "M" - Manually accepted 
"E" = Manually edited "A" = Nuclide specific abn. limit 
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Minimum Detectable Activity Report 
Sample ID : S96T000092-DUP 

Nuclide 

BE-7 
NA-22 
NA-24 
K-40 
SC-46 
CR- 5 1 
MN-54 
CO-56 
CO- 5 7 
CO- 5 8 
FE-59 
CO-60 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-90 
Y-91 
NB-94 
NB- 9 5 
ZR-95 
RU-103 
RURH- 10 6 

CD-109 
AG-11OM 
SN-113 
TE- 12 3m 
SB-124 
SB-125 
TE-125m 
1-129 
1-131 
XE-13 lm 
BA-133 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-14 1 
CE-144 
CEPR-144 
EU-152 
ELI-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 

AG-108m 

Bckgnd 
SUm 

52273. 
276. 
32. 
148. 
551. 

40629. 
1678. 
1630. 

41421. 
1821. 
624. 
55. 

572. 
44681. 
26683. 
26681. 

4. 
7. 

313. 
1481. 
2054. 
2217. 
32905. 
9826. 
2692. 

36057. 
23530. 
45097. 
43097. 
11749. 
52101. 
38507. 
33469. 
41960. 
42949. 
41346. 
1766. 
25. 

43122. 
18867. 

11. 
42897. 
42741. 
42741. 

21. 
276. 

35815. 
41812. 
33589. 
42516. 
12618. 

Energy 

477.59 
1274.53 
1368.55 
1460.75 
1120.55 
320.00 
834.83 
846.76 
122.06 
810.78 
1099.25 
1332.50 
1115.55 
264.66 
514.00 
514.01 
1836.06 
1760.70 
1204.67 
871.09 
765.78 
756.73 
497.08 
621.93 
722.94 
88.03 
657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
39.60 
364.48 
163.93 
356.02 
818.51 
1435.86 
165.85 
537.31 
1596.21 
145.44 
133.51 
133.51 

1408.01 
1274.51 
86.54 

482.18 
67.75 

279.20 
569.70 

(keW 

Page : 3 
Acquisition date t 16-JAN-1996 13:42:42 

mA WHC-SD-WM-DP-166, REV. I 
(uci/L) 

7.53233+01 
1.30363+00 
4.7630E-01 

1.6537E+00 
4.99743+01 
2.23983+00 
2.23563+00 
3.52223+00 
2.2877E+00 
3.06423+00 
6.02153-01 
3.31OOE+OO 
7.85103+00 
1.36073+03 
6.15263+00 
2.0984E-01 
9.4367E-01 
4.41993+02 
2.18393+00 
2.3064E+00 
4.34193+00 
7.01723+00 
8.49413+01 
2.76113+00 
1.08823+02 
7.22593+00 
9.65453+00 
3.69613+00 
4.58793+00 
2.42263+01 
1.10573+03 
0.0000E+00 
6.96383+00 
1.6050E+02 
8.87463+00 
2.26731+00 
9.60983-01 
3.96483+00 
2.11453+01 
3.20913-01 
6.26123+00 
2.70823+01 
5.4115E+01 
1.8416E+00 
3.78603+00 
1.22973+01 
8.7279E+00 
1.78893+01 
5.7110E+00 
4.52903+00 



Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S96T000092-DUP Acquisition date : 16-JAN-1996 13:42:42 

Nuclide 

TL-208 
PB-210 
BI-212 
PB-212 _ _  ~~~ 

BI-214 
PB-2 14 
RA-224 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

Bckgnd 

42910. 
33114. 
2625. 

49851. 
10120. 
41159. 
49243. 
1173. 

35527. 
36072. 
32766. 
40696. 

817. 
33079. 
56578. 
35798. 
32712. 

846. 
37735. 
42527. 
32712. 
34073. 

Sum 
Energy 
( keV ) 

277.36 
46.50 
727.18 
238.63 
609.31 
351.92 
240.99 
911.21 
84.37 
88.47 
57.70 

312.17 
1001.03 

63.29 
' 185.71 
86.48 
59.54 

984.45 
106.12 
129.30 
59.54 
74.67 

MDA WHC-SD-WM-DP-166, REV, (ucih) 

7.37033+01 
0.0000E+OO 
3.74143+01 
1.03143+01 
9.37923+00 
2.81443+01 
1.1384E+02 
7.58533+00 
3.32663+02 
1.5775E+Ol 
8.47323+03 
1.28123+01 
3.09633+00 
2.16203+02 
6.76903+00 
3.25653+01 
3.95603+01 
6.62953+00 
1.38933+01 
4.69763+04 
3.794 1E+01 
9.10123+00 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
222-5 Laboratory Counting Room 16-JAN-1996 15:31:27.33 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Worklist f :  4892 
Sample ID: S96T000093-SAM Removed by : 
Sample Size: 1.00000E-03 L 
Dilution Factor: 1.00000E+00 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA3 Verified by: 
File Number: dka3OO:[spec.GEA3]3g3419.cnf 
Geometry: 42 I f /  7/96 
Count Time: 0 00:50:00.00 sec / 
Real Time: 0 00:50:00.47 sec 
Dead Time: 0.0% 

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< WHC-SD-WM-DP-166, REV. / 

0 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 16-JAN-1996 14:40:46.67 
Decayed to: 16-JAN-1996 14:40:46.67 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: ALJ 
Background Subtract: DKA300:[SPEC.GEA3]3GBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 11-MAR-1994 11:47:01.11 
Date of last efficiency calibration: 15-MAR-1994 10:28:40.20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Post-NID Peak Search Report 

It Energy Area FWHM Channel Left hu %Err Fit Nuclides Activity 
uCi/L 

33 1.29 1218.71 1213 9 65.3 0 609.26* 



Summary of Nuclide Activity 
Sample ID : S96T000093-SAM 

Page : 2 
Acquisition date : 16-JAN-1996 14:40:46 

Total number of lines in spectrum 
Number of unidentified lines 0 
Number of lines tentatively identified by NID 1 100.00% 

WHC-SD-WM-DP-166, REV. 4 
e* * *  There are no nuclides meeting summary criteria **** 
Flags: "K" = Keyline not found "M" = Manually accepted 

"E" = Manually edited "A" = Nuclide specific abn. limit 
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Minimum Detectable Activity Report 
Sample ID : S96T000093-SAM 

Nuclide 

BE-7 
NA-22 
NA-24 
K-40 
SC-46 
CR-5 1 
MN-54 
CO-56 
CO-57 
CO-58 
FE-59 
CO-60 
ZN-65 
SE-75 
KR- 8 5 
SR-85 
Y-88 
Y-90 
Y-91 
NB-94 
NB-95 
ZR-95 
RU-103 
RURH-106 
AG- 108m 
CD-109 
AG-11OM 
SN-113 

SB-124 
SB-125 

1-129 
1-131 

BA-133 
CS-134 
CS-136 
CS-137 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR-144 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 

TE- 123111 

TE- 125111 

XE-13 lm 

Bckgnd 
Sum 

39. 
13. 
7. 

135. 
25. 
61. 
18. 
14. 
69. 
10. 
15. 
11. 
11. 
83. 
39. 
39. 
5. 
5. 

11. 
19. 
12. 
20. 
32. 
22. 
16. 
61. 
33. 
40. 
94. 
24. 
41. 
74. 
68. 
53. 
75. 
26. 
23. 
15. 

138. 
8. 

90. 
21. 
8. 
80. 
80. 
80. 
13. 
13. 
69. 
32. 
58. 

Energy 

477.59 
1274.53 
1368.55 
1460.75 
1120.55 
320.08 
834.83 
846.76 
122.06 
810.78 
1099.25 
1332.50 
1115.55 
264.66 

' 514.00 
514.01 
1836.06 
1760.70 
1204.67 
871.09 
765.78 
756.73 
497.08 
621.93 
722.94 
88.03 

657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
39.60 

364.48 
163.93 
356.02 
604.70 
818.51 
661.66 
1435.86 
165.85 
537.31 
1596.21 
145.44 
133.51 
133.51 

1408.01 
1274.51 
86.54 

482.18 
67.75 

(keV) 

Page : 3 
Acquisition date : 16-JAN-1996 14:40:46 

MDA WHC-SD-WM-DP-166, REV. I 
(uci/L) 

2.05103-01 
2.87193-02 
2.24043-02 
9.51833-01 
3.51633-02 
1.93533-01 
2.30273-02 
2.0778E-02 
1.43253-02 
1.69163-02 
4.70303-02 
2.64303-02 
4.57483-02 
3.37763-02 
5.19103+00 
2.33783-02 
2.34613-02 
7.94233-02 
8.14253+00 
2.48843-02 
1.74173-02 
4.12813-02 
2.19323-02 
3.98993-01 
2.12883-02 
4.47773-01 
2.68873-02 
2.85823-02 
1.72453-02 
2.05853-02 
6.76643-02 
4.83273+00 
0.0000E+OO 
2.47113-02 
6.70323-01 
2.20563-02 
2.03333-02 
2.06493-02 
6.18333-02 
5.36263-02 
1.81343-02 
7.05833-02 
2.75503-02 
2.69603-02 
1.17283-01 
2.34583-01 
1.46641-01 
8.34373-02 
5.4098E-02 
2.41173-02 
7.42403-02 

232 



Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S96T000093-SAM Acquisition date : 16-JAN-1996 14:40:46 

Nuclide 

HG-203 
BI-207 
TL-208 
PB-210 
BI-212 
PB-2 12 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-24 1 
AM-243 

Bckgnd 
Sum 

62. 
34. 
55. 
42. 
25. 
115. 
73. 
82. 
95. 
91. 
26. 
67. 
61. 
59. 
60. 
11. 
55. 
95. 
70. 
60. 
11. 
84. 
83. 
60. 
99. 

Energy 
(keV) 

279.20 
569.70 
277.36 
46.50 
727.18 
238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
84.37 
88.47 
57.78 

312.17 
1001.03 

63.29 
185.71 
86.48 
59.54 

984.45 
106.12 
129.30 
59.54 
74.67 

MDA WHC-SD-WM-DP-166, REVJ 
(uCi/L) 

2.17833-02 
2.35393-02 
2.62793-01 
0.0000E+00 
3.67013-01 
4.95303-02 
7.98353-02 
1.20963-01 
4.98643-01 
4.47703-01 
1.12423-01 
1.44283+00 
6.50483-02 
3.60303+01 
4.90223-02 
3.53873-02 
8.85123-01 
2.77553-02 
1.43593-01 
1.69023-01 
7.39383-02 
6.54243-02 
2.08153+02 
1.62123-01 
4.91683-02 

233 



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 222-S Laboratory Counting Room 16-JAN-1996 16:33:13.54 * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Worklist X :  4892 
Sample ID: S96T000093-DUP Removed by: 
Sample Size: 1.00000E-03 L 
Dilution Factor: 1.00000E+00 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA3 Verified by: 
File Number: dka300:[spec.GEA3]3g3420.cnf 
Geometry : 42 
Count Time: 0 00:50:00.00 sec 
Real Time: 0 00:50:00.44 sec 
Dead Time: 0.0% 

Sample Count Time: 16-JAN-1996 15:42:35.26 
Decayed to: 16-JAN-1996 15:42:35.26 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: AL J 
Background Subtract: DKA300:[SPEC.GEA3]3GBACK 

> > > >>>>>>> SAMPLE INFORMATION << < < < < < < < < WHC-SD-WM-DP-, 66, REV., 

/ - / L  - 9 L  

qzPwLAm lil?l9l 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 11-MAR-1994 11:47:01.11 
Date of last efficiency calibration: 15-MAR-1994 10:28:40.20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi/L 

0 351.81* 54 1.28 703.93 698 13 63.5 
0 1461.16* 17 2.30 2922.80 2912 23164.2 K-4 0 0.294 
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Summary of Nuclide Activity Page : 2 
Sample ID : S96T000093-DUP Acquisition date : 16-JAN-1996 15:42:35 

Total number of lines in spectrum 

Number of lines tentatively identified by NID 2 100.00% 

WHC-SD-WM-DP-166, REV. I 
Number of unidentified lines 

Nuclide Type : 

Nuclide Hlife Decay uCi /L  uCi/L 2-Sigma Error %Error Flags 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

a. A .  R ~ I  e-n l  hj-e%?+K L, - - - - - - - - - - - - - - - - - - 
Total Activity : 2.9413-01 2.9413-01 

Grand Total Activity : 2.9413-01 2.941E-01 

Flags: "K" - Keyline not found "M" = Manually accepted 
"E" = Manually edited "A" = Nuclide specific abn. limit 
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Minimum Detectable Activity Report 
Sample ID : S96T000093-DUP 

Nuclide 

BE-7 
NA-22 
NA-2 4 
SC-4 6 
CR-51 
MN- 5 4 
CO-56 
CO-57 
CO-58 
FE-59 
CO-60 
ZN-65 
SE-75 
KR-85 
SR- 8 5 
Y-88 
Y-90 
Y-91 
NB-94 
NB-95 
ZR-95 
RU-103 
RURH- 106 
AG-1 O8m 
CD-109 
AG-11OM 
SN-113 
TE- 12 3m 
SB-124 
SB-125 
TE- 125m 
1-129 
1-131 
XE-13 lm 
BA-133 
CS-134 
CS-136 
CS-137 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR-144 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-2 03 

Bckgnd 
Sum 

35. 
10. 
8. 

22. 
46. 
16. 
15. 
68. 
26. 
12. 
8. 
16. 
65. 
43. 
43. 
5. 
3. 
13. 
17. 
21. 
15. 
31. 
22. 
27. 
65. 
28. 
49. 
76. 
18. 
47. 
66. 
51. 
48. 
74. 
44. 
18. 
17. 

133. 
6. 

75. 
17. 
3. 

71. 
76. 
76. 
5. 
10. 
68. 
38. 
61. 
60. 

Energy 

477.59 
1274.53 
1368.55 
1120.55 
320.08 
834.83 
846.76 
122.06 
810.78 
1099.25 
1332.50 
1115.55 
264.66 
514.00 
514.01 
1836.06 
1760.70 
1204.67 
871.09 
765.78 
756.73 
497.08 
621.93 
722.94 
88.03 

657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
39.60 

364.48 
163.93 
356.02 
604.70 
818.51 
661.66 
1435.86 
165.85 
537.31 
1596.21 
145.44 
133.51 
133.51 

1408.01 
1274.51 

86.54 
482.18 
67.75 

279.20 

( keV 1 

Page : 3 
Acquisition date : 16-JAN-1996 15:42:35 

MDA WHC-SD-WM-DP-166, REV. / 
(uCi/L) 

1.94783-01 
2.48213-02 
2.46433-02 
3.29593-02 
1.68493-01 
2.21933-02 
2.15033-02 
1.42643-02 
2.73143-02 
4.18993-02 
2.29483-02 
5.52283-02 
2.98793-02 
5.48693+00 
2.47493-02 
2.33543-02 
6.15213-02 
9.03813+00 
2.36183-02 
2.30463-02 
3.57153-02 
2.16043-02 
4.02073-01 
2.77923-02 
4.62093-01 
2.51413-02 
3.19793-02 
1.55203-02 
1.77223-02 
7.26673-02 
4.57993+00 
0.0000E+OO 
2.35003-02 
6.67963-01 
2.89583-02 
1.77913-02 
2.24733-02 
6.06663-02 
4.36183-02 
1.64993-02 
6.41263-02 
1.58043-02 
2.54963-02 
1.14063-01 
2.27923-01 
9.01643-02 
7.21133-02 
5.37403-02 
2.63243-02 
7.60003-02 
2.15053-02 



Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S96T000093-DUP Acquisition date : 16-JAN-1996 15:42:35 

Nuclide, 

BI-207 
TL-208 
PB-210 
BI-212 
PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 

TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-24 1 
AM-243 

~ ~ - 2 3 4 ~  

Bckgnd 
SUm 

20. 
53. 
53. 
25. 
85. 
52. 
104. 
69. 
89. 
24. 
67. 
61. 
58. 
40. 
9. 

60. 
86. 
69. 
62. 
15. 
82. 
67. 
62. 
51. 

Energy 

569.70 
277.36 
46.50 

727.18 
238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
84.37 
88.47 
57.78 

312.17 
1001.03 
63.29 
185.71 
86.48 
59.54 
984.45 
106.12 
129.30 
59.54 
74.67 

(keV) 
WHC-SD-WM-DP-166, REV. I MDA 

(ucih) 

1.81623-02 
2.59513-01 
0.0000E+00 
3.64503-01 
4.25703-02 
6.75443-02 
1.36593-01 
4.24663-01 
4.4237E-01 
1.09463-01 
1.44263+00 
6.4882E-02 
3.55513+01 
4.02003-02 
3.27443-02 
9.19053-01 
2.63773-02 
1.43203-01 
1.7 1603-01 
8.84243-02 
6.46903-02 
1.86773+02 
1.64613-01 
3.50723-02 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* 222-S Laboratory Counting Room 16-JAN-1996 17:39:43.01 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Worklist X :  4892 
Sample ID: S96T000098-SAM Removed by: 

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< WHC-SD-WM-DP-I~~, RE-. I 

Sample Size: 1.00000E-03 L - 7 .  
Dilution Factor: 1.00000E+01 ,o /  .%/l&L, 

>>>>>>>>>> COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA3 Verified by: 
File Number: dka300:[spec.GEA3]3g3422.cnf 
Geometry: 
Count Time: 
Real Time: 
Dead Time: 

42 
0 00:50:00.00 sec 
0 00:53:44.09 sec 
7.0% 

>>>>>>>>>> ANALYSIS INFORMATION << 
Sample Count Time: 16-JAN-1996 16:45 
Decayed to: 16-JAN-1996 16:45 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: AL J 
Background Subtract: DKA300:[SPEC.GEA3 

<<<<<<< 
19.90 
19.90 

3GBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 11-MAR-1994 11:47:01.11 
Date of last efficiency calibration: 15-MAR-1994 10:28:40.20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi/L 

0 604.91 2111 1.48 1210.00 1205 10 19.5 

0 795.96 1488 1.46 1592.09 1586 13 15.2 
0 1322.50 784 2.85 2645.37 2637 22 17.9 
0 1365.64 53 2.55 2731.68 2725 12 37.9 

0 661.81* 1717277 1.57 1323.80 1315 18 0.2 
CS-134 19.3 
CS-137 1.9413+04 
CS-134 19.7 
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Summary of Nuclide Activity Page : 2 
Sample ID : S96T000098-SAM Acquisition date : 16-JAN-1996 16:45:19 

Total number of lines in spectrum 
Number of unidentified lines 2 
Number of lines tentatively identified by NID 3 60.00% 

5 WHC-SD-WM-DP-166, RE\, I 

Nuclide Type : 

Nuclide Hlife Decay uCi/L uCi/L 2-Sigma Error %Error Flags 
CS-134 2.06Y 1.000 1.9533+01 1.9533+01 0.2343+01 11.98 
CS-137 30.00Y 1.000 1.9413+04 1.941E+O4 0.003E+04 0.16 

Wtd Mean Wid Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

-----_--_ - - - - - - - - - 
Total Activity : 1.943E+04 1.9433+04 

Grand Total Activity : 1.943E+04 1.943E+04 

Flags: "K" = Keyline not found "M" = Manually accepted 
"E" = Manually edited "A" = Nuclide specific abn. limit 
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Minimum Detectable Activity Report 
Sample ID : S96T000098-SAM 

Nuclide 

BE-7 
NA-2 2 
NA-24 
K-40 
SC-4 6 
CR-51 

CO- 5 6 
CO-57 
CO-58 
FE-59 
CO- 6 0 
ZN-65 
33-75 
KR-85 
SR-85 
Y-88 
Y-90 
Y-91 
NB- 9 4 
NB- 9 5 
ZR-95 
RU-103 
RURH- 106 
AG-108m 
CD-109 
AG-11 OM 
SN-113 
TE-123111 
SB-124 
SB-125 
TE- 125m 
1-129 
1-131 

BA-133 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR- 144 
EU-152 
EU-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 

MN-54 

XE-131111 

Bckgnd 
SUm 

53825. 
281. 
43. 
127. 
586. 

41676. 
1767. 
1638. 

41880. 
1862. 
611. 
70. 

572. 
45317. 
26995. 
26992. 

4. 
8.  

289. 
1457. 
2159. 
2311. 
33068. 
9985. 
2742. 
36298. 
24152. 
45198. 
44090. 
11947. 
52888. 
38550. 
34108. 
42422. 
43808. 
42146. 
1814. 

21. 
43696. 
19428. 

12. 
43808. 
42997. 
42996. 

29. 
282. 

36114. 
42761. 
33708. 
43793. 
12496. 

Energy 
(kev) 

477 * 59 
1274.53 
1368.55 
1460.75 
1120.55 
320 .08 
834.83 
846.76 
122.06 
810.78 
1099.25 
1332.50 
1115.55 
264.66 
514.00 
514.01 
1836.06 
1760.70 
1204.67 
871.09 
765.78 
756.73 
497.08 
621.93 
722-94 
88.03 
657.76 
391.69 
159.00 
602.73 
427.09 
109.27 
39.60 
364.48 
163.93 
356.02 
818.51 
1435.86 
165.85 
537.31 
1596.21 
145.44 
133.51 
133.51 

1408.01 
1274.51 
86.54 

482.18 
67.75 

279.20 
569.70 

Page : 3 
Acquisition date : 16-JAN-1996 16:45:19 

MDA WHC-SD-WM-DP-166, REV. I 
(ucih) 

7.64333+01 
1.31643+00 
5.579433-01 
9.21393+00 
1.7050E+00 
5.0614E+01 
2.2986E+00 
2.24133+00 
3.5417E+00 
2.31353+00 
3.03053+00 
6.8232E-01 
3.30913+00 
7.90673+00 
1.36863+03 
6.18833+00 
2.05253-01 
1.0050E+00 
4.24593+02 
2.1658E+00 
2.3643B+00 
4.43363+00 
7.03453+00 
8.56273+01 
2.7863E+00 
1.09183+02 
7.32073+00 
9.66533+00 
3.73853+00 
4.62623+00 
2.44083+01 
1.10633+03 
0.0000E+OO 
7.0020E+00 
1.62093+02 
8.96013+00 
2.29823+00 
8.78223-01 
3.9912E+00 
2.14573+01 
3.43863-01 
6.32733+00 
2.7163E+01 
5.42763+01 
2.20273+00 
3.82653+00 
1.23483+01 
8.82633+00 
1.79213+01 
5.79623+00 
4.50723+00 



Minimum Detectable Activity Report (continued) Page : 4 
Sample ID : S96T000098-SAM Acquisition date : 16-JAN-1996 16:45:19 

Nuc 1 ide SUm ( kev 1 (uCi/L) 
Bckgnd Energy MDA WHC-SD-WM-DP-166, REV. I 

TL-208 
PB-210 
BI-212 
PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
AC-228 
TH-228 
TH-229 
U-232 
PA-233 
PA-234M 
TH-234 
U-235 
NP-237 
U-237 
NP-238 
NP-239 
PU-239 
AM-241 
AM-243 

43430. 
33919. 
2659. 
50675. 
10273. 
41814. 
50150. 
58166. 
1258. 

35953. 
36255. 
33228. 
41443. 

840. 
33627. 
57474. 
36121. 
33108. 

843. 
37891. 
42944. 
33108. 
34817. 

277.36 
46.50 
727.18 
238.63 
609.31 
351.92 
240.99 
186.10 
911.21 
84.37 
88.47 
57.78 

312.17 
1001.03 
63.29 
185.71 
86.48 
59.54 

984.45 
106.12 
129.30 
59.54 
74.67 

7.41483+01 
O.OOOOE+OO 
3.76563+01 
1.03993+01 
9.45003+00 
2.83843+01 
1.14883+02 
1.12923+02 
7.85613+00 
3.34653+02 
1.58153+01 
8.53283+03 
1.2929E+01 
3.1380E+00 
2.17993+02 
6.82243+00 
3.27123+01 
3.97993+01 
6.62023+00 
1.39223+01 
4.7206E+04 
3.81703+01 
9.2000E+00 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
222-S Laboratory Counting Room 16-JAN-1996 18:41:40.82 

................................................................................ 

Worklist I: 4892 
Sample ID: S96T98-DUP Removed by : 
Sample Size: 1.00000E-03 L 

>>>>>>>>>> SAMPLE INFORMATION <<<<<<<<<< WHC-SD-WM-DP-166, REV. 1 

Dilution Factor: 1.00000E+01 .QL.Ld, ,LL 

Geometry: 42 I / l + j L  

>>>>>>>>>>  COUNT INFORMATION <<<<<<<<<< 
Detector ID: GEA3 Verified by: 
File Number: dka300:[spec.GEA3]3g3423.cnf 

Count Time: 0 00:50:00.00 sec 
Real Time: 0 00:53:50.31 sec 
Dead Time: 7.1% 

>>>>>>>>>> ANALYSIS INFORMATION <<<<<<<<<< 
Sample Count Time: 16-JAN-1996 17:47:14.58 
Decayed to: 16-JAN-1996 17:47:14.58 
Standard Deviations: 2 
Analysis Library: ENVGEA 
Analyst: DM 
Background Subtract: DKA300:[SPEC.GEA3]3GBACK 

>>>>>>>>>> CALIBRATION INFORMATION <<<<<<<<<< 
Date of last energy calibration: 11-MAR-1994 11:47:01.11 
Date of last efficiency calibration: 15-MAR-1994 10:28:40.20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Post-NID Peak Search Report 

It Energy Area FWHM Channel Left Pw %Err Fit Nuclides Activity 
uCi/L 

0 604.79 2129 1.51 1209.77 1205 9 17.7 

0 796.09 1493 1.70 1592.35 1587 12 14.5 
0 1323.06 646 2.49 2646.49 2641 15 17.3 
0 1365.32 63 3.27 2731.03 2725 11 33.8 
0 1401.68 26 1.07 2803.79 2799 12 84.1 

0 661.82* 1761056 1.57 1323.82 1315 18 0.2 
CS-134 19.5 
CS-137 1.9903+04 
CS-134 19.7 



Summary of Nuclide Activity 
Sample ID : S96T98-DUP Acquisition date 

Page : 2 
16-JAN-1996 17:47:14 

Total number of lines in spectrum 6 WHC-SD-WM-DP-166, REV. 1 
Number of unidentified lines 3 
Number of lines tentatively identified by NID 3 50.00% 

Nuclide Type : 

Nuclide Hlife Decay uCi/L UCi/L 2-Sigma Error %Error Flags 
CS-134 2.06Y 1.000 1.9623+01 1.9623+01 0.220E+01 11.24 
CS-137 30.00Y 1.000 1.9903+04 1.9903+04 0.003E+04 0.16 

Wtd Mean Wtd Mean 
Uncorrected Decay Corr Decay Corr 2-Sigma 

- - - - - - - - - --------- 
Total Activity : 1.9923+04 1.9923+04 

Grand Total Activity : 1.992E+04 1.992E+04 

Flags : "K" - Keyline not found . "M" = Manually accepted 
"E" = Manually edited "A" Nuclide specific abn. limit 
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Minimum Detectable Activity Report 
Sample ID : S96T98-DUP 

Nuclide 

BE-7 
NA- 2 2 
NA-24 
K-40 
SC-46 
CR-51 
MN-54 
CO-56 
CO-57 
CO- 5 8 
FE-59 
CO-60 
ZN-65 
SE-75 
KR-85 
SR-85 
Y-88 
Y-90 
Y-91 
NB- 9 4 
NB-95 
ZR-95 
RU-103 
RURH- 106 

CD-109 
AG- 11 OM 
SN-113 
TE- 12 3m 
SB-124 
SB-125 
TE- 125m 
1-129 
1-131 
XE-13 lm 
BA-133 
CS-136 
CS-138 
CE-139 
BA-140 
LA-140 
CE-141 
CE-144 
CEPR- 14 4 
EU-152 
ELI-154 
EU-155 
HF-181 
TA-182 
HG-203 
BI-207 

AG- 108m 

Bckgnd 
SUm 

54794. 
297. 
55. 
123. 
600. 

42410. 
1870. 
1700. 

42815. 
1980. 
624. 
64. 

626. 
47004. 
28008. 
28005. 

3. 
5. 

310. 
1583. 
2264. 
2442. 

33448. 
10376. 
2807. 

37239. 
24025. 
46677. 
45048. 
12183. 
54501. 
39482. 
34804. 
43877. 
44589. 
42971. 
1949. 
26. 

44926. 
20046. 

11. 
44771. 
44512. 
44511. 

28. 
297. 

37091. 
43896. 
34751. 
444 12. 
12789. 

Energy 

477.59 
1274.53 
1368.55 
1460.75 
1120.55 
320.08 
834.83 
846.76 
122.06 
810.78 
1099.25 
1332.50 
1115.55 
264.66 
514.00 
514.01 
1836.06 
1760.70 
1204.67 
871.09 
765.78 
756.73 
497.08 
621.93 
122.94 
88.03 

657.76 
391.69 
159.00 
602.73 
427.89 
109.27 
39.60 

364.48 
163.93 
356.02 
818.51 
1435.86 
165.85 
537.31 
1596.21 
145.44 
133.51 
133.51 

1408.01 
1274.51 
86.54 

482.18 
67.75 

279.20 
569.70 

(keV) 

Page : 3 
Acquisition date : 16-JAN-1996 17:47:14 

MDA WHC-SD-WM-DP-166, REV. I 
(uCi/L) 

7.71173+01 
1.35273+00 
6.27453-01 
9.06093+00 
1.72483+00 
5.10573+01 
2.36443+00 
2.28343+00 
3.58103+00 
2.3858E+00 
3.06373+00 
6.53603-01 
3.46103+00 
8.05263+00 
1.394 1E+03 
6.30343+00 
1.7 64 13-0 1 
8.1147E-01 
4.3931E+02 
2.2575E+OO 
2.42163+00 
4.55703+00 
7.07493+00 
8.72851+01 
2.81953+00 
1.1059E+02 
7.3015E+00 
9.82213+00 
3.77893+00 
4.67173+00 
2.47773+01 
1.11963+03 
0.0000E+00 
7.1211E+00 
1.63533+02 
9.04743+00 
2.38243+00 
9.67583-01 
4.04693+00 
2.17963+01 
3.26333-01 
6.39653+00 
2.76373+01 
5.52243+01 
2.17123+00 
3.92863+00 
1.25143+01 
8.94273+00 
1.81963+01 
5.83703+00 
4.55973+00 



Minimum Detectable Activity 
Sample ID : S96T98-DUP 

Bckgnd 
Nuclide Sum 

TL-208 44578. 
PB-210 34400. 
BI-2 12 2800. 
PB-212 51594. 
BI-214 10659. 
PB-214 43055. 
RA-224 51291. 
RA-226 59051. 
AC-228 1300. 
TH-228 36776. 
TH-229 37357. 
U-232 34558. 
PA-233 42379. 
PA-234M 864. 
TH-234 34675. 
U-235 58413. 
NP-237 37092. 
U-237 34430. 
NP-238 926. 
NP-239 38913. 
PU-239 44163. 
AM-24 1 34430. 
AM-243 36021. 

Energy 
(kev) 

277.36 
46.50 

727.18 
238.63 
609.31 
351.92 

Report (continued) Page : 4 
Acquisition date : 16-JAN-1996 17:47:14 

MDA WHC-SD-WM-DP-166, REV. I 
(uCi/L) 

240.99 
186.10 
911.21 
84.37 
88.47 
57.78 

312.17 
1001.03 
63.29 
185.71 
86.48 
59.54 

984.45 
106.12 
129.30 
59.54 
74.67 

7.51223+01 
0.0000E+00 
3.86403+01 
1.04923+01 
9.62593+00 
2.8832E+01 

+02 
--+02 

4870E+00 

- . - - - - - 
1.16183 
1.13788 -. 
7.! - .  _ _  _ _  
3.38463+02 
1.60533 
8.7019B 

_ _  
+01 

. . . . -. -+o 3 
1.30753+01 

+oo 
+02 

5 .  i833E 
2.21363 .- 
6.8778E+00 
3.31483+01 
4.05863+01 
6.93663+00 
1.4 109E+01 
4.78713+04 
3.89253+01 
9.35773+00 
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01/15/96 #:41 WHC-SD-WM-DP-166, REV. Pnge: f 

LABCORE Data Entry Template for Worklist# 4889 A-4-I 

Analyst: KT Instrument: ABOO ,) 3 Book# Td5-b 
Method LA-220-101 RevlMod D - /  
Worklist Comment: Determine sample size using Ludlum. SLF 

Sample# R A Test Matrix Group# Project 

STD @SR90-01 LIQUID 

BLNK @SR90-01 LIQUID 

BLNK / BKG @SR90-01 LIQUID 

SAMPLE S96T000092 0 @SR90-01 LIQUID 96000010 AP-108 GRAB 
Analytes Requested: SR90-01 , SR90-01C. SR90-01E 

DUP S96T000092 0 @SR90-01 LIQUID 

SAMPLE S96T000093 0 @SR90-01 LIQUID 96000010 AP-108 GRAB 
Analytes Requested: SR90-01 , SR90-01C, SR90-01E 

DUP S96T000093 0 @SR90-01 LIQUIO 

SAMPLE S96T000098 0 @SR90-01 LIQUID 96000011 AP-108 GRAB 
Analytes Requested: SR90-01 , SR90-01C, SR90-01E 

DUP S96T000098 0 @SR90-01 LIQUIO 

Final page for worklist # 4889 



worklistdata Version 0.0 05/16/95 Page: 1 
01 48/96 1504 WHC-SD-WM-DP-166, REV. I 

LABCORE Completed Worklist Report for Worklist# 4889 

Analyst: knt Instrument: AB10 Book# 

Method: Rev/Mod 

Worklist Comment: Determine sample size using Ludlum. SLF 

Seq Type Sample# R A Test Matrix Actual Found DLorYield Unit 

2 BLNK o awe-01 S R ~ O - 0 1  LI~UID 1 9.8%-7 0.000 M i / W  

Final page for worklist# 4889 

Analyst Signature Date Analyst Signature Date 

vz3/76 
'Reviewer Signature Date 

Units shown for QC (BLK/BKG) may not refIect the actual units. 
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WHC-SD-WM-DP-166, REV. I 
WORKBOOK PAGE STDI 



Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC In pCJL 
RS'OF'DDF/((Cl tCZ'(1-e to the power of ((-natural log 2Y64 2*DT)))%S*REC2220000) 
NOTE 64 2 = Half Me for Y-SO and Rec = Fracbonal Camer Recovery ( (W2-Wl )  I (CVA * 0 1000)) 
Relabve Counimg Error = The Square Root of ((TC t BKG * CT) / (TC - BKG * CT)'1 96) 
Percent Carner Recovery = (Net Weight I w e c t e d  weight) * 100 
NOTE. Expected weight = CVA * 0 1 

Delta Time (hours) = ((DOC - SD) 24) + (TOC - ST) / 100 

Replau RS mlh RMAX V RSG-Ls and RS>-0 or Replace RS wth Lc if RSIO 

m D e t e c b o n  Levels and Less Than Values are determined from Procedure LA-508-002 

IK201 ON\OtlNR48@3,WBl 

2 43 

01/18188 



WHC-SD-WM-DP-166, REV. J 
WORKBOOK PAGE SAM4 

ample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (EKG) 
r-89/90 CONC in vCJL 
S'DF'DDF/((Cl+C2'(l-e to the power of ((-nahral log 2)/64 Z'DT))~SS'REC?220000) 
OTE. 64.2 = Haw Lne for Y-SO and Rec = Fracbonal Carner Recovery ((W2-W1) / (CVA * 0 1000)) 

Replam RS WHh RMAX V RSc-Le and RW-0 or Replace RS wlth Lc H RS'O 

Relative Counbng Error = The Square Root of ((TC + EKG * CT) / (TC - BKG * CT)'I 96) 
Percent Carner Recovery = (Net Welght / Expected welght) * 100 
NOTE Expected welght = CVA * 0 1 
Detedon Levels and Less Than Values are determlned from Procedure LA-508-002 
Deka Time (hours) I ((DOC - SD) * 24) + (TOC - ST) I 1 0 0  
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WHC-SD-WM-DP-166, REV. I 
WORKBOOK PAGE: DUPS 

Sample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG) 
Sr-89/90 CONC in VCJL 
RS'DF'DDF/((Cl+C2'(t-e to the power of ((-natural log 2)/64 2*DT)))%S*REC2220000) 
N O T E  64 2 = Half Life for Y-90 and Rec = Fracbonal Carner Recovery ((W2-Wl) / (CVA * 0 1000)) 
Relabve Counting Error = The Square Root of ((TC + BKG * CT) I (TC - BKG * CT)'1 96) 
Percent Carner Recovery = (Net Weight / Eqec ted  weight) * 100 
NOTE Expected weight = CVA ' 0 1 
Detecbon Levels and Less Than Values are determined from Procedure LA-508-002 
Delta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100 

Replu4 RS ~ U I  RMAX U RS<-Lc 8nd RS>-O or Replace RS wlth Lc 1 RSeO 
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WORKBOOK PAGE: S 

e (Rs) = (Total Counts (TC) /Count Time (CT)) - Background In cpm (BKG) 
Replase RS wth RMAX If RSc-Lc and r5>-0 or Replace RS wlvl Lc d RS<O 

-e to me power of ((-natural log 21/64 Z*DT)))’SS*REC7220000) 

r Y-90 and Rec = Fracbonal Carner Recovely ((WZ-W1) / * 0  (CVA 
The Square Root of ((TC + BKG * CT) / (TC - BKG * CTy1  96) 
= (Net Weight / Expected welght) * 100 

1000)) 

ss Than Values are deterrnlned from Procedure LA-508-002 
a Time (hours) = ((DOC - SD) * 24) + (TOC - ST) I 100 

252 
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ample Count Rate (Rs) = (Total Counts (TC) / Count Time (CT)) - Background in cpm (BKG) 
r-89/90 CONC In pCJL 
S'DF'DDF/((Cl+CZ'(l-e to the power of ((-natural log 2)/64 2 ~ D T ) ) ~ S S ~ R E C 2 2 2 0 0 0 0 )  
OTE 64 2 = Half Life for Y-BO and Rec = Fracbonal Camer Recovery ((W2-W1) / (CVA * 0 1000)) 
elabve Countlng Error = The Square Root of ((TC + BKG * CT) I (TC - BKG CTY1 96) 
ercent Carner Recovery = (Net Weight I Expected weight) 100 
OTE Expected weight = CVA * 0 1 
etechon Levels and Less Than Values are determined from Procedure LA-508-002 
elta Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / l oo  

Repla- RS wim RMAX 1 RSI-LC 8nd RS,-O or Replace RS wm LC d RS<O 

253 

01/18/88 



= (Total Counts (TC) I Count Time (CT)) - Background in cpm (BKG) 
Replace RS wlth RMAX I( RSc-Lc and RS-0 or Replace RS wim Ls If RS‘O 

er of ((-natural log 2Y64 2’DT)))’SS*REC?220000) 
ec = Fracbonal Carner Recovery ((WZ-WI) I (CVA * 0 1000)) 
Root of ((TC + BKG * CT) I (TC - BKG CT)’1 96) 
ht I Expected weight) * 100 

s are determlned from Procedure LA-508-002 
) + (TOC - ST) / 100 

n Date: 18Jan-96 KNT 

SLF Date: //23/9L 
Analyst: 

Slgnature of Chemlst: 

SAMPLE.WB1 REV 12 22OlONML\ 
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WORKBOOK PAGE: DUPO WHC-SD-WM-DP-166, REV. I 

ample Count Rate (Rs) = (Total Counts (TC) I Count Tima (CT)) - Background in cpm (BKG) 
r-89/90 CONC Ill pCdL 
S'DF'DDF/((Cl+CZ*(l-e to me power of ((natural log 2)/64 2°DT)))'SS*REC2220000) 
OTE: 64 2 = Half Life for Y-90 and Rec = Fracbonal Carnsr Recovery ( (wz-Wl )  I (CVA * 0 1000)) 
elative Counbng Error = The Square Root of ((TC + BKG * CT) / (TC - BKG * CT)'l 96) 
ercent Carrier Recovery = (Net Welght I Expected welght) * 100 
OTE Expected weight = CVA'O 1 
etecbon Levels and Less Than Values are determined from Procedure LA-508-002 
eka Time (hours) = ((DOC - SD) * 24) + (TOC - ST) / 100 

Repl.ca RS rmh RMAX If RS<-Lc and RS,-0 or Replaw RS wlh Lc H RSCO 

-77- 
&L;w 

O l l l a r s s  



Page: 1 
WHC-SD-WM-DP-166, REV. I worklistdata Version 0.0 OSJ16f95 

01/22/96 10:35 

LABCORE Completed Worklist Report for Worklist# 4883 

Analyst: akl Instrument: AM01 Book# /O%% 

Method: b-95’3-103 RevIMod b-q 
Worklii Comment: Detexmine Sample Size Using Ludlum / jls 

SeqType Sample#RA Test Matrix Actual Found DLorYield Unit 

2 BLWK 0 W 2 4 1 0 1  AM24101 LIQUID 1 s2.391-5 

8 DUP S961000098 0 a 2 4 1 0 1  AM241011 LIQUID 100 9.48E*01 94.800 X Recovery 

Final page for worklist# 4883 

Analyst Signature Date Analyst Signature Date 

&& d3cJan96 
Reviewer Signature Date 

Units shown for QC (BLKIBKG) may not r e - c t  the actual units. 
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.>,> 
01/15/96 09:38 
A W - 1  

Page: 1 
WHC-SD-WM-DP-166, REV. I 

LABCORE Data Entry Template for Worklist# 4883 

Analyst: Q f (  ~ Instrument: AM01 Book# ]ac\&? 
Method: LA-953-103 RevlMod 4-7 
Worklist Comment: Determine Sample Size Using Ludlum / jls 

s Type Sample# R A Test Matrix QroupX Project 

1 STD @AM24101 LIQUID 

2 BLNK @AM24101 LIQUID 

3 SAMPLE S96T000092 0 @AM24101 LIQUID 96000010 AP-108 GRAB 
Analytes Requested: AM24101 , AM24101E, AM24101T 

4 DUP S96T000092 0 @AM24101 LIQUID 

5 SAMPLE S96T000093 0 @AM24101 LIQUID 96000010 AP-108 GRAB 
Analytes Requested: AM24101 , AM24101E, AM24101T 

6 DUP S96T000093 0 @AM24101 LIQUID 

7 SAMPLE S96T000098 0 @AM24101 LIQUID 96000011 AP-108 GRAB 
Analytes Requested: AM24101 , AM24101E, AM24101T 

8 DUP S96T000098 0 @AM24101 LIQUID 

Final page for worklist # 4883 

9/46 
Analyst Sigdture ' D ate 

Data Entry Comments: 

S = Worklisr Slor Number, R = Replicnre Number, A = Aliyuor Code. 



WHC-SD-WM-DP-166, REV. I 



WHC-SD-WM-DP-166. REV. I 
WORKBOOK PAGE: BLANK2 
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1 \953103\OVT\AM4983 WB1 



WHC-SD-WM-DP-166, REV. 1 
WORKBOOK PAGE D 

100.0% - 
91.8% 1 2.23E-05 

' 100 

AKL Dale: 01/22/96 
LLF Date: % 46 

SAMPLE.WB1 REV 1.2 953103ML 



nalvst: AKL Date: 01122/96 
iqnature of Chemist: &&?! LLF Date: 23 9L 1 

SAMPLE.WB1 REV 1.2 953103ML 

1.\8s3103\0uMM4883 WB1 
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WHC-SD-WM-DP-166, REV. J 

A d 1  )LVLS(C241 ' ~ ~ W T n u r V ~ l u . ' S P K v ~ ~ . D ~ ~ ( l ~ m ~ ) ) I ( l ) )  

wauv. Counting Urw = Sqquar. R w ~  el [(tl(Am-ZU cpm * mln)) + (1 I (Am-241 or Cm-2UnU cpm * mln))l* 1.M * 

IT€  Am441 Resun Is a LESS THAN Value. 
< 2.13E45 DETECTION 

Relatlve Countln Error = 100.0% LEVELS 
In CUmL 

)TE: Cm-243IZ44 Result la a LESS THAN Value. 
n 243/244 pcUmL C 2.13E05 2.13E45 
latlve Countln Error 100.0% Cm 2431244 
243 Tracer Recove 94.8% 2.13E45 

100 

SAMPLE.WB1 REV 1.2 953103ML 



WHC-SD-WM-DP-166. REV. I 

.3% I 2.05E-05 

AKL Date: 01/22/96 
I 

of Chemist: &?& & LLF Date: 23 & 9L I 
SAMPLE.WB1 REV 1.2 ' 95310JML 



a LESS THAN Value. 
c 2.06E05 DETECTION 

telatlve Countln Error - 100.0% LEVELS 
In CUmL 

tis a LESS THAN Value. 
< 2.06E45 Z.OBEJ5 

100.0% Cm 243IZU 
I. ..I - 

AKL Date: 0112296 
LLF Date: 23 &. qL 

SAMPLE.WB1 REV 1.2 953103ML 

I \O53103\OVrUH4BBS.WBl 
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Westinghouse Hanford Co. 

G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  
Rev* 2*01 WHC-SD-WM-DP-166, REV, I 

DATA REDUCTION REPORT 

SAMPLE 
WL4883-STD 

File ID: 13a1387.CNF 

Counted on: 1/19/96 @16: 4 
Detector: AEA13 
Geometry number: 1 
Count times 28805. Sec 

PEAK ANALYSIS 

Peak Peak hei ht Peak center FWHM Tau 
ID Initial F?nal Initial Final Initial Final Initial Final 
1 3307.7 3307.7 299.981 299.981 12.000 4.183 6.000 1.997 
2 4635.4 4635.4 254.099 254.096 10.000 3.230 5.000 1.616 

PEAK RESULTS 
Peak Error Limit: 30% 

Count %err Activity Peak AEA Peak Centroid 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea 
1 Pu238 0.374 5.487 5.498 -.0110.02 92.64 0.9 61272.8 0.2763-01 

Am24 1 5.479 5.498 -.019 46932.4 0.211E-01 
2 Am243 0.481 5.270 5.287 -.0170.01 118.98 0.8 57229.1 0.2583-01 ----- --------- 

Totals: 0.855 <--valid peaks only--> 211.62 

DETECTOR CALIBRATION 
Energy(MEV) - 4.118 + (0.0046)*Channel 

Energy range (MeV): 4.118 TO 6.473 
Efficiency = o.ooz1 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
118795 .O 100.000 
118795 .O 100.000 
101597.1 85.523 
17191.9 14.477 

Analyzed by: 
EMB 



Spectrum 13a1387.CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 28211.0 

WHC-SD-WM-DP-166, REV. j 

.. ... ... 
2.... 
. .2 . .  ... ........ 2 . . . . .  ........................... 2 

...................... z. . . .  
1 ....... 
..1.. .. ......... 1.. ......................... 1 ................................................... 1 ........ l..... 

........................................................ ... ,. ,. . 2  
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Raw 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
141 
151 
161 
171 
181 
191 
201 
211 
22 1 
231 
24 1 
251 
261 
271 
281 
291 
301 
311 
321 
331 
34 1 
351 
361 
37 1 
38 1 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

Data Dump for 
0 .  0 .  
0 .  0 .  
0 .  0. 
0. 0. 
3. 1. 
1. 2. 
3. 4. 
5. 3. 
4. 4. 
6. 6. 
8. ' 5. 
7. 13. 
15. 11. 
11. 12. 
19. 23. 
33. 30. 
51. 39. 
60. 53. 
85. 78. 
98. 100. 
129. 129. 
186. 202. 
309. 322. 
561. 604. 
1066. 1171. 
3029. 3931. 
484. 435. 
328. 285. 
490. 512. 
1215. 1408. 
3922. 2796. 
230. 181. 
0. 0. 
0. 0. 
1. 0. 
2. 0. 
2. 1. 
0. 1. 
0. 0. 
0. 0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  

AEA Spectrum: 
0 .  0 .  
0 .  0. 
0. 0. 
3. 1. 
0. 1. 
3. 3. 
3. 1. 
3. 4. 
6. 4. 
6. 6. 
3. 1. 
9. 12. 
9. 9. 

21. 16. 
23. 20. 
26. 32. 
45. 45. 
68. 69. 
96. 89. 
110. 110. 
164. 165. 
199. 203. 
374. 350. 
623. 654. 
1265. 1450. 
5033. 5889. 
432. 445. 
282. 293. 
555. 551. 
1428. 1404. 
1739. 1086. 
122. 59. 
0. 0. 
0. 0 .  
0 .  0. 
0. 0. 
1. 0. 
1. 0. 
0. 0. 
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  

13a1387.CNF 
0. 0. 
0. 0. 
3. 2. 
0. 2. 
3. 5. 
3. 4. 
4. 3. 
3. 3. 
3. 2. 
4. 9. 
9. 4. 
8. 6. 
13. 15. 
25. 16. 
32. 16. 
30. 37. 
39. 48. 
71. 60. 
80. 76. 
129. 121. 
164. 143. 
234. 251. 
389. 367. 
672. 710. 
1759. 1768. 
5790. 4273. 
414. 464. 
310. 349. 
668. 704. 
1505. 1877. 
745. 623. 
23. 7. 
0. 0. 
0. 0. 
1. 0. 
0. 2. 
1. 3. 
0. 0. 
0. 0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0. 
0. 0. 
1. 0. 
0. 0. 
0 .  0 .  

0. 
0. 
1. 
2. 
5. 
4. 
2. 
3. 
4. 
6. 
8. 
8. 
10. 
15. 
27. 
39. 
43. 
62. 
87. 
127. 
180. 
242. 
403. 
770. 
1827. 
2263. 
402. 
357. 
738. 

2273. 
567. 
0. 
0. 
0. 
3. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0. 
0. 
4. 
1. 
0. 
0. 
5. 
6. 
5. 
8. 
8. 
13. 
15. 
14. 
24. 
42. 
56. 
64. 
87. 
116. 
196. 
269. 
402. 
821. 
1821. 
1068. 
365. 
373. 
865. 
2936. 
511. 
0. 
0. 
0. 
1. 
1. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  
0. 
0. 
0. 
4. 
1. 
3. 
4. 
5. 
8. 
4. 
9. 
11. 
20. 
30. 
36. 
49. 
75. 
95. 
135. 
185. 
288. 
469. 
918. 

2073. 
642. 
348. 
422. 
978. 

3646. 
390. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0. 
0. 
1. 5 

4. cd 
2. 2 
3. d 
5. 9 

9. d 

3: E 

:: 5 
2;: z 
21. 5 
41. 
66. 
60. 
113. 
112. 
182 4 

328. 
502. 
965. 

2404. 
550. 
328. 
454. 
1159. 
4232. 
319. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  



Westinghouse Hanford Co. 

G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  
Rev. 2.01 

WHC-SD-WM-DP-166, REV. I 
DATA REDUCTION REPORT 

SAMPLE 
WL4883- 6 c l c  

File ID: 14a1492.CNF 

Counted on: 1/19/96 ‘816: 5 
Detector: AEAl4 
Geometry number: 1 
Count time: 28805. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
l? 10.1 10.1 300.853 300.853 10.000 2.858 5.000 1.170 
2 6246.1 6246.1 255.598 255.598 8.000 2.491 4.000 2.467 
3 24.1 24.1 195.114 195.114 90.000 1.000 45.000 0.100 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err Activity 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea 
1 ???? 5.482 0.28 16.8 
2 Am243 0.873 5.270 5.273 -.0030.01 111.79 0.8  14115.0 0.6363-02 
3 0.015 4.995 0.00 1.93 6.4 241.3 0.109E-03 

e---- _--_--_-- 
Totals : 0.888 <--valid peaks only--> 113.72 

DETECTOR CALIBRATION 
Energy(MEV) = 4.098 + (0.0046)*Channel 
Energy range (MeV): 4.098 TO 6.453 

TOTAL COUNT DATA: 

Efficiency = 0.0080 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total 
61502.0 
61502.0 
54731.2 
6770.8 

% Recovery 
100.000 
100.000 
88.991 
11.009 

Analyzed by: 
EMB 



Spectrum 14a1492.CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 29234.3 

WHC-SD-WM-DP-166, REV. 1 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
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1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
12 1 
131 
14 1 
151 
161 
17 1 
181 
191 
201 
211 
221 
231 

0. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 
1. 
1. 
3. 
4. 
3. 
2. 
2. 
4. 
6. 
11. 
15. 
21. 
22 * 
33. 
50. 
118. 
276. 
1951. 
470. 
143. 
0. 
3. 
15. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  
0. 
0. 
0. 
2. 
0. 
0. 
0. 
1. 
1. 
1. 
4. 
4. 
10. 
7. 
11. 
10. 
10. 
22. 
18. 
29. 
39. 
104. 
358. 

2853. 
395. 
107. 
2. 
3. 
12. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0. 
0. 
0. 
1. 
0. 
1. 
0. 
1. 
1. 
3. 
1. 
3. 
3. 
3. 
3. 
4. 
11. 
11. 
14. 
15. 
20. 
32. 
51. 
121. 
467. 

4237. 
343. 
87. 
2. 
0. 
5. 
3. 
0. 
0. 
1. 
0. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0. 
0. 
0. 
1. 
0. 
1. 
1. 
1. 
1. 
1. 
2. 
1. 
3. 
3. 
7. 
9. 
9. 
6. 

23. 
26. 
27. 
38. 
58. 
159. 
643. 

6035. 
296. 
35. 
1. 
2. 
3. 
0. 
0. 
0. 
0 .  
0 .  
1. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 

14a1492.CNF 
0. 
0. 
1. 
0. 
2. 
0. 
1. 
0. 
2. 
1. 
1. 
1. 
3. 
2. 
4. 
7. 
11. 
15. 
14. 
31. 
29. 
29. 
61. 

202. 
904. 

7941. 
327. 

2. 
1. 
2. 
3. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  0 .  
0. 0. 
0. 2. 
0. 0. 
0. 0. 
0. 1. 
1. 0. 
1. 0. 
1. 0. 
2. 1. 
1. 1. 
4. 1. 
2. 2. 
6. 3. 
5. 7. 
5. 3. 
7. 7. 
9. 13. 

25. 22. 
19. 26. 
20. 26. 
24. 31. 
53. 58. 

209. 186. 
1131. 1361. 
8720. 6901. 
363. 349. 

1. 0. 
1. 1. 
3. 5. 
2. 2. 
0. 0. 
0. 0 .  
0 .  0 .  
0 .  0 .  
0. 0. 
0. 3. 
0. 0. 
0. 0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  

0 .  0 .  
0 .  0. 
0. 0. 
1. 0. 
0. 0. 
0. 1. 
0. 0. 
1. 4. 
2. 2. 
1. 1. 
2. 2. 
7. 3. 
3. 0. 
6. 5. 
4. 5. 
6. 8. 
12. 11. 
6. 16. 
14. 16. 
14. 17. 
40. 29. 
43. 29. 
07. 89. 
190. 199. 

1375. 1238. 
3765. 1553. 
325. 215. 
0. 1. 
0. 0. 
10. 4. 
0. 2. 
0. 0. 
0. 0 .  
0 .  0. 
0. 0. 
2. 1. 
1. 0. 
0. 0. 
0 .  0 .  
0 .  0 .  
0 .  0 .  
0. 0. 
0. 1. 
0. 0. 
0. 0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  

0. 
0. 
1. 
0. 
2. 
1. 
1. 
0. 
1. 
0. 
2. 
3. 
5. 
7. 
8. 
7. 
11. 
11. 
14. 
14. 
31. 
46. 
86. 

253. 
1489. 
702. 
185. 

1. 
5. 
12. 
1. 
0. 
0. 
0. 
1. 
2. 
3. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
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Westinghouse Hanford Co. 

G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  
Rev. 2.01 

HC-SD-WM-DP-166, REV. I 
DATA REDUCTION &oRT 

SAMPLE 
S96T92-SAM 

File ID: 15a1573.CNF 

Counted on: 1/19/96 @16: 5 
Detector: AEA15 
Geometry number: 1 
Count time: 

PEAK ANALYSIS 

Peak Peak height Peak center 
ID Initial Final Initial Final In 
l? 50.9 50.9 301.405 301.405 10 
2 7321.7 7321.7 255.026 255.026 10 
3 98.1 98.1 200.530 200.530 78 
4? 0.2 0.1 153.556 153.000 4 

Peak 
ID Isotope 
1 
2 Am243 
3 
4 

Totals : 

28805. Sec 

FWHM Tau 
tial Final Initial Final 
000 3.430 5.000 2.914 
000 2.316 5.000 2.458 
000 1.000 39.000 0.100 
000 0.100 2.000 0.100 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err 
Frac Exp. Obs. Diff. FWHM Rate c/m @95 
???? 5.500 1.07 8.7 

0.802 5.270 5.287 -.0170.01 125.13 0.8 
0.050 5.036 0.00 7.87 3.2 

???? 4.817 0.00 ***** 
0.852 <--valid peaks only--> 133.00 
----- -___--___ 

DETECTOR CALIBRATION 
Energy(MEV) = 4.114 + (0.0046)*Channel 

Energy range (MeV): 4.114 TO 6.469 

TOTAL COUNT DATA: 

Efficiency = 0.0999 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Activity 
d/m uCi/ea 

1265.2 0.570E-03 
78.8 0.3553-04 

Total 
74916.0 
74916.0 
64364.8 
10551.2 

% Recovery 
100.000 
100.000 
85.916 
14.084 

Analyzed by: 
EMB 
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Spectrum 15a1573.CNF 
1 Legend: Raw = .... Modeled Peaks = 1828..8 etc Display Max.: 35809.2 

WHc-SD-WM-DP-166, REV. 

3 
3 
4 
4 
3 
3 
3 
3 
3 
3 
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273 



Raw Data Dump f o r  AEA Spectrum: 15a1573.CNF 
0. 1 

11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
12 1 
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14 1 
151 
161 
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181 
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201 
211 
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241 
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271 
281 
291 
301 
311 
32 1 
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34 1 
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361 
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381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 
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0. 
0. 
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0 .  
0 .  
0 .  

0. 
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3. 
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Westinghouse Hanford Co. 

G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  
Rev. 2.01 

DATA REDUCTION REPORT 
WHC-SD-WM-DP-166, REV. I 

SAMPLE 
S96T92-DUP 

File ID: 16a1661.CNF 

Counted on: 1/19/96 @16: 6 
Detector: AEA16 
Geometry number: 1 
Count time: 28804. Sec 

PEAK ANALYSIS 

Peak Peak heiqht Peak center FWHM Tau 
. ID Initial Final Initial Final Initial Final Initial Final 
l? 26.1 26.1 301.236 301.236 10.000 3.056 5.000 2.240 
2 7330.9 7330.9 255.509 255.509 8.000 2.406 4.000 2.633 
3 53.0 53.0 184.609 184.609 116.000 1.000 58.000 0.100 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err Activity 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea 
1 ???? 5.474 0.55 12.0 
2 Am243 0.829 5.270 5.264 0.0060.01 125.95 0.8 7028.9 0.3173-02 
3 0.028 4.938 0.00 4.24 4.3 234.4 0.106E-03 ----- -----__c- 

Totals : 0.857 <--valid peaks only--> 130.19 

DETECTOR CALIBRATION 
Energy(MEV) = 4.089 + (0.0046)*Channel 
Energy range (MeV): 4.089 TO 6.444 

TOTAL COUNT DATA: 

Efficiency = 0.0181 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total 
72932.0 
72931.9 
62767.4 
10164.6 

% Recovery 
100.000 
100.000 
86.063 
13.937 

Analyzed by: 
EMB 



Spectrum 16a1661.CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 33994.3 

WHC-SD-WM-DP-166, REV. 1 
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R a w ' D a t a  Dump for AEA S p e c t r u m :  
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Peak 
ID 
1 
2 

Westinghouse Hanford Co. 

G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  
Rev. 2.'' WHC-SD-WM-DP-166, REV. 1 

DATA REDUCTION REPORT 

SAMPLE 
S9 6T9 3 -SAM 

File ID: 17a1744.CNF 

Counted on: 1/19/96 @16: 7 
Detector: AEA17 
Geometry number: 1 
Count time: 28803. Sec 

PEAK ANALYSIS 

Peak height Peak center FWHM Tau 
Initial Final Initial Final Initial Final Initial Final 
5313.2 5313.2 254.066 254.066 10.000 2.843 5.000 1.936 

28.0 28.0 162.827 162.827 170.000 1.000 85.000 0.100 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err Activity 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea 
1 Am243 0.851 5.270 5.269 0.0010.01 113.81 0.8 6247.8 0.2813-02 
2 0.017 4.849 0.00 2.23 6.0 121.1 0.5463-04 ----- --------- 

Totals: 0.868 <--valid peaks only--> 116.04 

DETECTOR CALIBRATION 
Energy(MEV) - 4.100 + (0.0046)*Channel 

Energy range (MeV): 4.100 TO 6.455 
Efficiency = 0.0184 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total 
64206.0 
64210.2 
55704.3 
8501.7 

% Recovery 
100.000 
100.006 
86.759 
13.241 

Analyzed by: 
EMB 
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Spectrum 17a1744.CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 31431.9 

WHC-SD-WM-DP-166, REV. I 
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Raw 
1 

11 
21 
31 
41 
51 
61 
71 
81 
91 
10 1 
111 
121 
131 
141 
151 
161 
17 1 
181 
191 
201 
211 
22 1 
231 
24 1 
251 
261 
271 
281 
291 
301 
311 
32 1 
331 
34 1 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

Data Dump for 
0 .  0. 
0. 0. 
2. 1. 
1. 1. 
2. 2. 
0. 0. 
3. 4. 
3. 1. 
2. 5. 
4. 6. 
3. 5. 
4. 6. 
10. 5. 
8. 17. 
13. 13. 
21. 18. 
26. 30. 
29. 25. 
29. 38. 
39. 56. 
62. 56. 
81. 70. 
130. 147. 
255. 300. 
779. 859. 

3388. 4544. 
347. 321. 
66. 34. 
0. 1. 
1. 1. 

11. 7. 
0. 0. 
0. 0 .  
0 .  0. 
0. 0. 
1. 0. 
0. 0. 
3. 0. 
0. 0. 
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  

AEA Spectrum: 
1. 4. 
0. 0. 
0. 0. 
4. 2. 
3. 4. 
1. 2. 
0. 1. 
4. 2. 
2. 6. 
5. 7. 
8. 7. 
4. 6. 
12. 14. 
9. 16. 
18. 11. 
30. 23. 
32. 32. 
30. 20. 
32. 41. 
45. 49. 
57. 68. 
74. 89. 
147. 126. 
357. 349. 
1068. 1264. 
5904. 6855. 
330. 293. 

6. 2. 
1. 2. 
5. 2. 
7. 1. 
0. 1. 
0. 0. 
0. 0 .  
0 .  0. 
0. 0. 
1. 2. 
0. 0. 
0. 0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0. 0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  

1781744.CNF 
2. 0. 
0. 1. 
1. 1. 
1. 0. 
3. 3. 
2. 1. 
1. 3. 
1. 1. 
2. 3. 
4. 7. 
6. 5. 
3. 10. 
11. 13. 
12. 15. 
16. 28. 
17. 22. 
17. 31. 
34. 39. 
38. 36. 
46. 56. 
68. 69. 
96. 84. 
165. 170. 
393. 447. 
1467. 1578. 
6665. 4768. 
286. 292. 
0. 0. 
0. 2. 
7. 5. 
1. 2. 
0. 0. 
0. 0. 
1. 0. 
1. 0. 
0. 0. 
1. 1. 
0. 0. 
0. 0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  

0. 
0. 
1. 
1. 
1. 
1. 
2. 
3. 
3. 
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4. 
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23. 
21. 
34 * 
61. 
66. 
98. 
172. 
438. 
1701. 
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260. 
0. 
1. 
11. 
2. 
0. 
0. 
0. 
1. 
1. 
4. 
0. 
0. 
0. 
0 .  
0 .  
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0 .  
0 .  
0 .  
0 .  
0 .  

1. 
0. 
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4. 
0. 
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46. 
69. 
108. 
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0. 
0. 
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0. 
0. 
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0 .  
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107. 
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0. 
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Westinghouse Hanford co. 

G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  
Rev. 2.01 

WHC-SD-WM-DP-166, REV. I 
DATA REDUCTION REPORT 

SAMPLE 
S96T93-DUP 

File ID: 18a1820.CNF 

Counted on: 1/19/96 @16: 8 
Detector: AEAl8 
Geometry number: 1 
Count time: 28801. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial F 
l? 13.6 13.6 297.593 297.593 8.000 2.666 4.000 2 
2 7772.6 7772.6 252.034 252.034 10.000 2.239 5.000 2 

nal 
081 
630 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err Activity 
ID Isotope Frac Exp. Obs. Diff. FWEIM Rate c/m @95 d/m uCi/ea 
1 ???? 5.482 0.27 17.2 
2 Am243 0.841 5.270 5.273 -.0030.01 127.65 0.8 1165.8 0.525E-03 --------- ----- 
Totals : 0.841 <--valid peaks only--> 127.65 

DETECTOR CALIBRATION 
Energy(MEV) = 4.113 + (0.0046)*Channel 
Energy range (MeV): 4.113 TO 6.469 

Efficiency = 0.1106 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total 
72836.0 
72836.0 
61402.9 
11433.1 

% Recovery 
100.000 
100.000 
84.303 
15.697 

Analyzed by: 
EMB 



Spectrum 18a1820.CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 44075.6 

WHC-SD-WM-DP-166, REV. I 

2.. ................ 2 ...................................................................... 2 .... z . . . . . . . . .  .. 
1 
1 



Raw Data Dump for AEA SDectrurn: 18a1820.CNF 
1 

11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
14 1 
151 
161 
17 1 
181 
191 
201 
211 
22 1 
231 
241 
25 1 
261 
271 
281 
291 
301 
311 
321 
33 1 
34 1 
351 
361 
37 1 
381 
391 
401 
411 
421 
431 
441 
451 
461 
41 1 
481 
491 
511 

0 .  
2. 
0. 
0. 
0. 
1. 
3. 
1. 
2. 
4. 
4. 
5. 
3. 
7. 

11. 
16. 
22 * 
25. 
39. 
30. 
61. 
57. 
67. 
191. 1 
790. 11 
8953. 110 
390. 4 

9. 
0. 
5. 
3. 
0. 
0. 
1. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  0 .  
0. 0. 
1. 0. 
0. 1. 
1. 0. 
0. 2. 
0. 0. 
3. 0 .  
0. 0. 
0. 3. 
2. 3. 
0. 6. 
4. 6. 
5. 11. 
2. 17. 
4. 28. 
9. 18. 
7. 25. 
6. 37. 
9. 46. 
6. 54. 
3. 56. 
1. 97. 
8. 194. 
7. 1385. 
8. 9820. 
3. 445. 
1. 0. 
1. 0. 
3. 3. 
2. 4. 
0. 0. 
0. 0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0. 0. 
0. 1. 
0. 0. 
0. 0. 
1. 0. 
0. 0. 
0 .  0 .  
0 .  0 .  
0 .  

0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
5. 
6. 
8. 
6. 
9. 
18. 
27. 
23. 
39. 
44: 
48. 
70. 
95. 

213. 
1343. 
6008. 
420. 
0. 
2. 
5. 
1. 
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
1. 
1. 
2. 
3. 
3. 
6. 
11. 
13. 
21. 
28. 
27. 
38. 
45. 
48. 
69. 
111. 
209. 
1286. 
2586. 
350. 
0. 
2. 
9. 
1. 
0. 
0. 
0. 
0. 
1. 
3. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0. 
0 .  
2. 
0. 
1. 
1. 
0. 
0. 
3. 
1. 
4. 
10. 
5. 
3. 
13. 
15. 
28. 
40. 
34. 
31. 
57.  
63. 
106. 
208. 
1305. 
1039. 
295. 

1. 
5. 
12. 
2. 
0. 
0. 
0. 
0. 
1. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0. 
0. 
1. 
0. 
0. 
0. 
0. 
2. 
1. 
5. 
6. 
7. 
8. 
14. 
12. 
15. 
15. 
30. 
28. 
35. 
53. 
87. 
123. 
262. 
1636. 
655. 
230. 

1. 
0. 
17. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0. 
0. 
0. 
4. 
0. 
1. 
0. 
2. 
2. 
2. 
3. 
4. 
10. 
9. 
13. 
19. 
24. 
26. 
38. 
46. 
44. 
80. 
97. 

294. 
2309. 
503. 
172. 

1. 
1. 

21. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0. 
0. 
0. 
1. 
1. 
0. 
2. 
4. 
0. 
1. 
6. 
7. 
8. 
10. 
13. 
17. 
23. 
34. 
36. 
49. 
54. 
72. 
130. 
395. 
3892. 
404. 
105. 
0. 
5. 
13. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0. 
0. 
0. 
1. 
0. 
1. 
3. 
2. 
1. 
2. 
7. 
6. 
5. 
10. 
6. 
16. 
23. 
30. 
26. 
37. 
52. 
73. 
189. 
543. 
6273. 
400. 
36. 
0. 
4. 
8. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

- 
5 w a 
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Westinghouse Hanford Co. 

G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  
Rev. 2.01 

DATA REDUCTION REPORT 
WHC-SD-WM-DP-166, REV. I 

SAMPLE 
S96T98-SAM 

File ID: 19a1999.CNF 

Counted on: 1/19/96 @16: 8 
Detector: AEA19 
Geometry number: 1 
Count time: 28800. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM 
ID Initial Final Initial Final Initial Final 
l? 22.7 22.7 298.457 298.457 10.000 3.817 
2 7195.5 7195.5 253.036 253.036 10.000 2.457 

Tau 
Initial 
5.000 
5.000 

Final 
2.729 
2.484 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err Activity 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea 
1 ???? 62.551 0.52 12.4 
2 0.880 33.854 1.55 127.38 0.8 10030.3 0.4523-02 ----- ----____- 
Totals : 0.880 <--valid peaks only--> 127.38 

DETECTOR CALIBRATION 
Energy(MEV) = ******* + (0.6318)*Channel 
Energy range (MeV): ****** TO ****** 

TOTAL COUNT DATA: 

Efficiency = 0.0127 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total 
69451.0 
69450.9 
61395.6 
8055.4 

% Recovery 
100.000 
100.000 
88.401 
11.599 

Analyzed by: 
EMB 



Spectrum 19a1999.CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 41688.5 

WHC-SD-WM-DP-166, REV. I 

2.. .............. 2. ...................................................................... 2 ......... 2........ ... 
1 
1 



1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
141 
151 
161 
171 
181 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 
311 
32 1 
331 
34 1 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
47 1 
481 
491 
511 

aaw Data Dump for 
0. 0. 
3. 1. 
3. 1. 
0. 0. 
3. 1. 
1. 0. 
0. 2. 
0. 2. 
1. 1. 
3. 1. 
3. 3. 
2. 2. 
4. 3. 
2. 2. 
6. 2. 
7. 3. 
5. 8. 
8. 6. 
13. 8. 
11. 24. 
21. 25. 
37. 33. 
51. 60. 
135. 185. 
577. 810. 

6001. 8175. 
344. 328. 

AEA Spectrum: 19a1999.CNF 
1. 1. 0. 1. 
1. 0. 1. 2. 
1. 2. 1. 1. 
3. 0. 0. 0. 
1. 2. 1. , 0. 
3. 2. 3. 0. 
1. 2. 0. 1. 
0. 3. 1. 4. 
2. 2. 1. 1. 
0. 2. 1. 3. 
2. 8. 2. 2. 
4. 3. 2. 4. 
2. 4. 3. 4. 
7. 4. 6. 5. 
7. 10. 2. 9. 
4. 6. 6. 9. 
2. 14. 16. 9. 
13. 3. 9. 8. 
10. 23. 6. 12. 
19. 22. 19. 17. 
19. 11. 17. 21. 
31. 30. 39. 37. 
57. 62. 67. 74. 

224. 214. 209. 242. 
1124. 1400. 1483. 1553. 
9873. 9163. 5798. 2618. 
379. 396. 402. 315. 

1. 
1. 
1. 
1. 
2. 
2. 
1. 
2. 
1. 
4. 
3. 
1. 
6. 
6. 
5. 
4. 
6. 
6. 
9. 
10. 
25. 
47. 
64. 

230. 
1597. 
1123. 
255. 

3. 
1. 
1. 
2. 
0. 
1. 
1. 
3. 
2. 
3. 
5. 
1. 
1. 
6. 
4. 
12. 
10. 
10. 
21. 
20. 
30. 
55. 
89. 

278. 
1989. 
666. 
180. 

1. 
2. 
4. 
1. 
0. 
2. 
1. 
3. 
4. 
1. 
4. 
5. 
4. 
5. 
6. 
10. 
15. 
10. 
13. 
33. 
32. 
34. 
105. 
360. 

2634. 
522. 
137. 

0. 
0. 
1. 
1. c 

2. 

1. a 
2. a- 
1. ? 
2. & 

6. 3 

1. '5; 

i: g 
48: z 2. 0 

10. = 
15. 3 
14. 
21. 
28. 
35. 
141. 
451. 
3971. 
407. 
78. 

~~~ 

47. 7. 1. 0. 0. 0. 3. 0. 0. 3. 
0. 1. 0. 0. 3. 3. 3. 5. 4. 8. 
8. 6. 7. 5. 12. 12. 36. 22. 29. 28. 

11. 10. 6. 4. 6. 2. 4. 5. 2. 1. 
2. 0. 1. 0. 0. 0. 0 .  0 .  0 .  0 .  
0 .  0 .  0 .  0 .  0 .  0 .  0. 0. 0. 1. 
0. 0. 0. 0. 1. 0. 0. 0. 0. 0 .  
0 .  0. 0 .  0 .  0 .  0 .  0 .  0 .  0 .  0. 
0. 0. 1. 0. 0. 2. 0. 1. 1. 1. 
0. 0. 1. 1. 2. 1. 3. 3. 4. 0. 
0. 0. 0 .  0 .  0 .  0 .  0. 0 .  0 .  0 .  
0 .  0 .  0 .  0 .  0. 0 .  0. 0 .  0 .  0 .  
0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  
0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  
0 .  0 .  0 .  0 .  0 .  0 .  0. 0 .  0 .  0 .  
0 .  0 .  0 .  0 .  0 .  0 .  0. 0 .  0. 0. 
1. 1. 0. 0. 0. 0 .  0. 0 .  0 .  0 .  
0 .  0 .  0 .  0 .  0 .  0. 0 .  0 .  0 .  0. 
0 .  0 .  0 .  0 .  0 .  0 .  0. 0 .  0 .  0 .  
0 .  0 .  0 .  0 .  0 .  0 .  0. 0 .  0 .  0 .  
0. 0. 0. 0 .  0 .  0 .  0 .  0 .  0 .  0 .  
0 .  0. 0. 0 .  0 .  0 .  0. 0 .  0 .  0 .  
0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  0 .  
0 .  0. 



Peak 
ID 
l? 
2 
3 

Westinghouse Hanford Co. 

G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  
Rev. 2.01 

S96T98-DUP 
File ID: 20a2001.CNF 

Peak 
ID Isotope 
1 
2 Am243 
3 

Totals: 

Counted on: 1/19/96 @16: 9 
Detector: AEA2 0 
Geometry number: 1 
Count time: 28801. Sec 

PEAK ANALYSIS 

Peak height Peak center FWHM Tau 
Initial Final Initial Final Initial Final Initial Final 

23.9 23.9 299.875 299.875 10.000 3.242 5.000 3.115 
7599.1 7599.1 254.151 254.151 10.000 2.131 5.000 2.635 

19.8 19.8 198.421 198.421 84.000 1.000 42.000 0.100 

PEAK RESULTS 
Peak Error Limit: 30% 

AEA Peak Centroid Count %err Activity 
Frac Exp. Obs. Diff. FWHM Rate c /m @95 d/m uCi/ea 
???? 5.483 0.47 13.0 

0 . 8 7 0  5.270 5.272 -.0020.01 120.93 0.8 15080.9 0.6793-02 
0.011 5.016 0.00 1.59 7.1 196.3 0.8843-04 ----- --------- 
0.882 <--valid peaks only--> 122.52 

DETECTOR CALIBRATION 
Energy(MEV) = 4.103 + (0.0046)*Channel 
Energy range (MeV): 4.103 TO 6.459 

Efficiency = 0.0081 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
66688.0 
66688.4 
59040.8 
7647.2 

% Recovery 
100.000 
100.001 
88.533 
11.467 

Analyzed by: 
EMB 

237 



Spectrum 20a2001.CNF 
1 Legend: Raw = .... Modeled Peaks = 1121..l etc Display Max.: 39617.3 

WHC-SD-WM-DP-166, REV. I 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

.. ....... 2... ...................................................................... ................. 2....... .... 2 

1 
1 
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Raw bat? Dump fo r  AEA-Spectrum: 20a2001.CNF 
1 
11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
141 
151 
161 
171 
181 
191 
201 
211 
221 
231 
24 1 
251 
261 
271 
281 
291 
301 
311 
321 
331 
341 
351 
361 
371 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

U. 
0 .  
0. 
0. 
0. 
1. 
0. 
1. 
1. 
0. 
1. 
0. 
2. 
1. 
5. 
4. 
7. 
8. 
11. 
13. 
11. 
16. 
34. 
77. 

292. 
3445. 
407. 
101. 
0. 
1. 

33. 
1. 
0. 
0. 
1. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

u. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
3. 
1. 
1. 
1. 
1. 
6. 
8. 
4. 
13. 
7. 
15. 
22. 
31. 
127. 
440. 

5513. 
320. 
40. 
1. 
5. 
17. 
2. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0.  
0 .  
0. 
0 .  
0 .  

L .  
0. 
1. 
1. 
0. 
0. 
0. 
1. 
2. 
0. 
2. 
0. 
2. 
2. 
4. 
4. 
9. 
7. 
7. 
18. 
9. 

21. 
35. 
142. 
685. 

8424. 
365. 
12. 
0. 
4. 
11. 
2. 
0. 
1. 
0. 
0. 
2. 
0. 
0. 
0. 
0 .  
0 .  
0.  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  0 .  0. 
0 .  0. 0. 
0. 1. 0. 
0. 0. 0. 
1. 1. 0. 
0. 0. 0. 
0. 1. 0. 
0. 0. 0. 
0. 0. 1. 
0. 0. 0. 
1. 0. 1. 
1. 3. 0. 
1. 1. 5. 
4. 3. 3. 
3. 2. 2. 
4. 5. 2. 
10. 5. 6. 
3. 8. 
10. 16. 
15: 13. 
19. 18. 
25. 26. 
35. 52. 
152. 125. 
995. 1258. 

10855. 10207. 
415. 389. 

1. 0. 
0. 2. 
8. 7. 
5. 5. 
0. 0. 
0. 0 .  
0 .  0 .  
0 .  0. 
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0. 0. 
0. 1. 
0. 0. 
0. 0 .  

5. 
10. 
13. 
19. 
34. 
41. 
145. 

1254. 
6079. 
371. 

1. 
1. 
9. 
3. 
0. 
1. 
0. 
1. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0. 0. 
1. 0. 
0. 1. 
0. 0. 
2. 1. 
0. 1. 
1. 3. 
1. 0. 
1. 1. 
1. 1. 
1. 0. 
0. 1. 
2. 0. 
1. 1. 
2. 6. 
3. 3. 
10. 6. 
8. 9. 
11. 10. 
13. 18. 
27. 17. 
30. 29. 
44. 59. 
143. 144. 

1180. 1167. 
2498. 1030. 
315. 251. 
0. 2. 
1. 2. 

20. 22. 
2. 3. 
0. 0. 
0. 0 .  
0 .  0 .  
0. 0. 
0. 2. 
1. 2. 
0. 0. 
0. 0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0 .  0 .  
0. 0. 

0. 
1. 
0. 
1. 
0. 
0. 
1. 
1. 
1. 
0. 
1. 
1. 
4. 
5. 
5. 
5. 
5. 
8. 
17. 
18. 
16. 
25. 
58. 
187. 

1518. 
681. 
231. 

3. 
1. 

31. 
1. 
0. 
0. 
0. 
0. 
1. 
3. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0.  

1. 
0. 
1. - 
0. >- 
0. 

o. - 
0 .  a" 
0 .  g- 
0 .  d 
0 .  9 
;: $ 
2. 0 
6. c? 
3. 0 
4. p 
0. 
3. 
15. 
15. 
18. 
37. 
66. 

206. 
2132. 
467. 
171. 

1. 
5. 

28. 
1. 
0. 
0. 
0. 
0. 
2. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
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worklistdata Version 0.0 OSl1619S Page: I 
02/0Sl96 14:49 WHC.SD-WM-DP-166, REV. j 

LABCORE Completed Worklist Report for Worklist# 4884 
~ ~ ~~ ~ ~~- ~ 

Analyst: akl Instrument: PUOl Book# /OqLfs 
Method: 1 A-943-/27 Rev/Mod & I  

Worklist Comment: Determine Sample Size Using Ludlum / jls 

Seq Type Sample# R A Test Matrix Actual Found DL or Yield Unit 

1 STO 
1 STO 
1 STD 
2 BLNK 
2 BLNK 
2 BLNK 
3 SAMPLE 
3 SAMPLE 
3 SAMPLE 
4 OUP 
4 DUP 
4 DUP 
5 SAMPLE 
5 SAMPLE 
5 SAMPLE 
6 DUP 
6 WP 
6 DUP 
7 SAMPLE 
7 SAMPLE 
7 S W L E  
8 OUP 
8 DUP 
8 DUP 

0 
0 
0 
0 
0 
0 

S96TD00092 0 
596T000092 0 
S961000092 0 
S96TOOD092 0 
S96100D092 0 
S96TOOOO92 0 
S961000093 0 
5961000093 0 
S961000093 0 
S961000093 0 
S961000093 0 
S96T000093 0 
S%TWM)98 0 
S961000098 0 
S961WWP8 0 
596T000098 0 
5967000098 0 
5967000098 0 

OPU23901 PU23901 L l W l O  1.28E-01 1.33E-1 103.910 X Recovery 
OPU23901 PU23901E LIQUID 
WU23901 PU23901T L l W l O  
aPU23901 PU23901 LlOUlD 1 ~6.13E-6 
WU23901 PU23901T L l W l D  100 5.26E+01 52.60 
OPU23901 PU23901E LIOUIO 1.00 1.00E+02 100.000 X C t .  E r ro r  
aPU23901 PU23901 LlOUlD N/A 5.91E-05 1.700e-005 uCi/mL 
OPU23901 PU239011 LIOUID N/A  3.16E+01 1.000e-007 X Recovery 
OPU23901 PU23901E LIQUID N/A 5.14E+00 0.000 X C t .  E r ro r  
aPU23901 PU23901 LlOUlO 5.91E-5 6.03E-5 2.010 RPO 
WU23901 PU239011 L l W l D  100 3.70E101 37.000 X Recovery 
OPU23901 PU23901E LIQUID 1.00 4.80E+00 4.800 X C t .  E r ro r  
WU23901 PU23901 LlOUlO N/A c 7.70E-06 7.700e-006 uCi/mL 
OPU23901 PU23901T LlOUlD N/A 4.L9E+01 1.000e-007 X Recovery 
OPU23901 PU2390lE LlQUIO N/A 1.18E+Ol 0.000 X C t .  E r ro r  
OPU23901 PU23901 LlOUlO <7.70E-6 <5.89E-6 RPO 
WU23901 PU23901T LlOUlD 100 5.548+01 55.400 X Recovery 
OPU23901 PU23901E LIOUlO 1.00 l .OOE+OZ 100.000 X C t .  E r ro r  
aW2390l PU23901 LlOUlO N/A 6.15E-05 1.990e-005 uCi/mL 
OPU23901 PU23901T LIOUIO N/A 2.74E+Ol 1.000e-007 X Recovery 
W 2 3 9 0 1  PU23901E L l W l D  N/A 4.70E+00 0.000 X C t .  E r ro r  
OPU23901 PU23901 LIOUID 6.15E-5 5.R8E-5 4.490 RPO 
WU23901 PU23901T LlOUlD 100 3.58E101 35.800 X Recovery 
OPU23901 PU23901E LIOUIO 1.00 5.01'E+00 5.020 X C t .  E r ro r  

Final page for worklist# 4884 

Analyst Signature Date Analyst Signature Date 

ewe er Signature Date 

Ufrils shown for QC (BLKIBKG) inn? nor reflect rhr acrunl unirs. 

230 



01/15/96 09:39 WHC-SD-WM-DP-166, REV. 1 Page: 1 
A m - I  LABCORE Data Entry Template for Worklist# 4884 

~ 

Analyst: A / ! / -  Instrument: Puol Book# J O ~ ~ G  

Method: LA-943-127 RevIMod !-\ 
Worklist Comment: Determine Sample Size Using Ludlum / jls 

5 Type sample# R A Test Matrix Group# Project 

1 STD @PU23901 LIQUID 

2 BLNK @PU23901 LIQUID 

3 SAMPLE S96T000092 0 @PU23901 LIQUID 96000010 AP-108 GRAB 
Analytes Requested: PU23901 , PU23901E, PU23901T 

4 DUP S96T000092 0 @PU23901 LIQUID 

5 SAMPLE S96T000093 0 @PU23901 LIQUID 96000010 AP-108 GRAB 
Analytes Requested: PU23901 , PU23901E, PU23901T 

6 DUP S96T000093 0 @PU23901 LIQUID 

7 SAMPLE S96T000098 0 @PU23901 LIQUID 96000011 AP-108 GRAB 
Analytes Requested: PU23901 , PU23901E. PU23901T 

8 DUP S96T000098 0 @PU23901 LIQUID 

Final page for worklist # 4884 

Dam Entry Commerrrs: 

~~ 

S = Worklist Slot Number, R = Replicare Number, A = Aliquor Code. 

291 



96162110 

zcz 



WORKBOOK PAGE BLANK2 WHC-SD-WM-DP-166, REV. I 

Decay Time = Dale Counted - Tracer Preparation Date 
Pu-236 Decay Corr'd Value = Pu-236 Preparatlon Value *[e to the power of {(-In2 * Decay Time11040 95)] 
Pu 236 Tracer Recovery = (Total AT Counts / TC -Bkg)'C236'100/(Pu-236 Decay Corr'd Value * S P W E F F )  
Pu 239/240 VCi/L = (C239)(Pu 236 Decay Corr'd Value)(SPKV)(l~OmUL)(DF)(DDF) I [(C236)(SS)(D g/L)(2220000 dp 
Pu 238 dpm = [(Total AT Counts / TC) - Bkg * I IEFF * C2381- (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracer Recovery / 
Pu 238 W L  = [(Pu 238 dpm)(DF)(DDF)(lOOOmUL)1 / [(Pu-236 Tracer Recovery /100)(2220D00 dprnlHCI)(D g/L)(SS)] 

Relative Counting Error = Square Root of [(I/(Pu 236 cpm ' mm)) + (1 / (Pu 238 or 239/240 cpm * mm))] 1 96 * 100 

sm/pCi)] 
100) 

293 
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WHC-SD-WM-DP-166, REV. 

1 SAMPLE 
WORKBOOK PAGE SAM3 

Decay Time = Date Counted - Tracer Pieparatton Date 
PY 236 Decay Comd Value = Pu-236 Preparation Value .[e lo the pawer 01 (( In2 * Decay T1mell040 95)) 
Pu 236 Tracer Recovery = (Total AT Counts I TC -Bkg) 'C236'1OOl(Pu 236 Decay Corrd value * SPKV * EFF) 

y 2391240 uCIIL = (C239)(Pu 236 Decay Carrd Value)(.SPKv)(loOOmUL)(DF)(DDF) I [(CZ36)(SS)(D glL)(2220000 dprn1UCI)J 

Y 238 ~ C ~ I L  = [(Pu 236 dpm)(DF)(DDF)(1000mUL)] I [(Pu 236 Tracer Recovery 1100)(2220000 dpmlpCi)(D g/L)(SS)I 
elatwe Counting Error = Square Root of [(l/(Pu 236 cpm * min)) + (1 /(I% 236 or 2391240 cpm mln))] * 1 96 . 100 

u 238 dpm i \(Tola1 AT Counts i TC) Bkg * IIEFF * CZ38] - (Pu-238 Tracer Value 'SPKV *PU 236 Tracer Recovery I 100) 

~~ ~ ~ 

AKL Dale 29-Jan-96 

LLF Date 31 f& 'I'b a 
SAMPLE WBI REV 1 2 943127ML 

29-1 

01129196 



WHC-SD-WM-DP-166, REV. 
WORKBOOK PAGE DUP4 

Pu 238 and 2391240 : LA-943-127 (B-1) LIQUID I SOLID 

ecay Time = Date Counted Tracer Pieparallon Date 
u-236 Decay Corr d Value = Pu-236 Preparallon Value 'le to the power Of ((-in2 * Decay T1me11040 95)] 
u 236 Tracer Recovery = (Total AT Counts I TC Bkg) 'C236'1 OOi(Pu 236 Decay Corr'd Value * SPKV * EFF) 
u 2391240 PClIL = (C239)(Pu 236 Decay Cord  Value)iSPKV)(tOOOmULI(DF)(DDF) I [lC236)(SS)(D g1L)(2220000 dpmlpCt)] 
u 238 dpm = [(Total AT Counts I TC) Ekg * llEFF ' C2381 IPu 238 Tracer Value 'SPKV'Pu 236 Tracer Recovery I loo) 

elalive Counting Error = Square Root of [i i /(Pu 238 cpm mln)) + (1 I (PJ 238 or 2391240 cpm + mm))] * 1 96 * too 
238 W L  = [IPu 238 d~m~~DF~~DDF~1 t000mUL~1  1 [(Pu 236 Tracer Recovery /100)(2220000 dpm/pCI)(D glL)(ss)] 

295 
01/29/96 



ecay Time - Dale Counted -Tracer Preparation Date 
u 236 Decay Corr'd Value = Pu-236 Preparation Value *[e Io the power of (( In2 * Decay Time11 040 931 
u 236 Tracer Recovery = (Total AT Counk I TC -Bkg) 'C236"1001(Pu-236 Decay Corfd Value. SPKV * EFF) 
u 2391240 pCilL = (C239)(Pu 236 Decay CorVd VaIue)(SPKV)(lOWmUL)(DO(DDF) I [(C236)(SS)(D g1L)(2220000 dpmlpC~)] 
u 236 dpm = [(Total AT Comb I TC) - Bkg * llEFF * C2381. (Pu-238 Tracer Value 'SPKV 'Pu 2% Tracer Recovery I 100) 
u 238 pCilL = [(Pu 238 dpm)(DF)(DDF)(lOWmUL)I I [(Pu 236 Tracer Recovery I1 o0)(222o000 dpmluCI)(D glL)(SS)] 
elatlve Counting Error = Square Root of [(ll(Pu 236 cpm . mid) + (1 I (Pu 238 or 2391240 cpm * mln))] * 1 96 + l o0  

SAMPLE WE1 REV 1 2 943127ML 

I:W3127'QUT\PU4884 WBI 

296 

01130196 



Decay Time = Date Counted - Tracer Preparatlon Date 
Pu-236 Decay Corfd Value = Pu-236 Preparation Value '[e to the power of (( In2 * Decay Time11 040 9511 
Pu 236 Tracer Recovery = (Total AT Counts I TC -Bkg) 'C236*1001(Pu-236 Decay Corrd Value * SPKV EFF) 
Pu 2391240 yCilL = (C239)(Pu 236 Decay Corr d Value)(SPKV)(lOOOmUL)(DF)(DDF) I [(CZ36)(SS)(D g1L)(2220000 dpm1pCI)I 
Pu 238 dpm = [(Total AT Counts I TC) Bkg ' IIEFF . CZ381- (Pu-238 Trdcer Value 'SPKV ^Pu 236 Tracer Recovery I 100) 
Pu 238 pCIIL = [(Pu 238 dpm)(DF)(DDF)(lOOOmL/L)1 I [(Pu 236 Tracer Rewvew 1100)(2220000 dpmlpCI)(D gIL)(SS)] 
Relat~ve Counting Ermr = Square Root of [(lI(Pu 236 cpm + mln)) + (1 I (Pu 238 or 2391240 cpm * mln))] * 1 96 . 100 

SAMPLE WB1 REV 1 2 943127ML 

297 
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WHC-SD-WM-DP-166, REV. / 
WORKBOOK PAGE SAM7 

cay Time = Date Counted -Tracer Preparation Date 
u-236 Decay Cortd Value = Pu-236 Preparation Value '[e to the power of (( In2 + Decay Time11040 9511 
u 236 Tracer Recovery = (Total AT Counts I TC -8kg) 'C236'1WI(Pu-236 Decay Corr d Value * SPKV * EFF) 
Y 2391240 pCi1L = (C239)(Pu 236 Decay Corfd Value)(SPKV)(1000mUL)(DF)(DDF) I [(C236)(SS)(D g/L)(z22OMM dpmlpC~)] 
u 238 dpm = [(Total AT Counts I TC) - Bkg * 1IEFF * C2381- (Pu-236 Tracer Value 'SPW 'Pu 236 Tracer Recovery I 100) 
u 238 pCilL = [(Pu 238 dpm)(DF)(DDF)(lOOOmUL)] I [(Pu 236 Tracer Recovery 1100)(2220000 dpmlpCI)(D glL)(ss)] 
elatlve Counting Error = Square Root of [(l/(Pu 236 cpm * mln)) + (1 / (Pu 238 or 239/240 cpm * mi"))] * 1 96 * 100 

293 
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WORKBOOK PAGE DUPE 

Decay Time = Date Counted -Tracer Preparation Date 
Pu-236 Decay C d d  Value = Pu-236 Preparatlon Value '[e to the power of ((-In2 * Decay Time11040 9511 
Pu 236 Tracer Recovery = (Total AT Counts I TC -8kg) 'c236'1001(Pu-236 Decay Corr'd Value * SPKV * EFF) 
Pu 2391240 pCilL = (C239)(Pu 236 Decay Corr'd VaIue)(SPKV)(lM)OmUL)(DF)(DDF) I [(C236)(SS)(D gIL)(2220000 dpmlpC~)] 
Pu 238 dpm = [(Total AT Counts I TC) . Bkg * 1IEFF * C2381. (Pu-238 Tracer Value 'SPKV 'Pu 236 Tracer Recovery I t w )  
Pu 238 ~CI IL  = [(Pu 238 dpm)(DF)(DDF)(1000mUL)I I [(Pu-236 Tracer Recovery 1100)(2220000 dpmlpCi)(D glL)(SS)l 
Relative Countlng Error = Square Root of [(ll(Pu 236 cpm . mln)) + (1 I (Pu 238 or 2391240 cpm * mln))] * 1 96 * 100 

Date 29-Jan-96 

Date 31 TA ?L 1 
SAMPLE WE1 REV 1 2 943127ML 



Westinghouse Hanford Co. 

G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  
Rev. 2.01 

WHC-SD-WM-DP-166, REV. I 
DATA REDUCTION REPORT 

SAMPLE 
WL4884-STD 

File ID: 13a1393.CNF 

Counted on: 1/22/96 @23:57 
Detector: AEA13 
Geometq number: 1 
Count time: 28803. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 936.6 936.6 360.782 360.782 8.000 2.136 4.000 1.189 
2? 18.9 18.9 303.085 303.071 10.000 3.254 5.000 1.866 
3 1249.1 1249.1 227.823 227.823 10.000 2.771 5.000 2.044 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err Activity 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea 
1 Pu236 0.425 5.755 5.759 -.0040.01 20.64 2.0 1163.7 0.5243-03 
2 ???? 5.494 0.45 13.4 
3 Pu239 0.528 5.147 5.147 0.0000.01 25.68 1.8 1419.0 0.639E-03 

Pu240 5.144 5.147 -.003 1419.0 0.6393-03 --------- ----- 
Totals : 0.953 <--valid peaks only--> 46.33 

DETECTOR CALIBRATION 
Energy(MEV) = 4.099 + (0.0046)*Channel 

Energy range (MeV): 4.099 TO 6.455 
Efficiency = 0.0181 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
23338.0 100.000 
23338.0 100.000 
22451 .O 96.225 

881.0 3.775 



Spectrum 13a1393.CNF 
1 Legend: Raw - .... Modeled Peaks = 1,2,.., etc Display Max.: 7649.7 

WHC-SD-WM-DP-166, REV. I 

3. .... 3.. ........................... 3 ...................................................................... 3 ..... 3... 

2 
2 
2 

i . .1 ........... l... .................................... 1 ............................... 1. 
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Raw Data Dump for AEA Spectrum: 
0 .  0 .  L 

11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
141 
151 
161 
171 
181 
191 
201 
211 
221 
231 
241 
251 
261 
27 1 
281 
291 
301 
311 
321 
331 
341 
351 
361 
37 1 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
1. 
1. 
1. 
0. 
0. 
2. 
12. 
19. 
51. 

328. 
477. 
0. 
0. 
0. 
1. 
1. 
4. 

20. 
1. 
3. 
6. 

40. 
444. 
1273. 

2. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
1. 
0. 
1. 
2. 
0. 
1. 
3. 
2. 
13. 
34. 
81. 

422. 
191. 

1. 
1. 
0. 
2. 
1. 
4. 

21. 
5. 
5. 

11. 
48. 

453. 
1138. 

0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  0 .  

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
2. 
0. 
0. 
2. 
4. 
7. 
11. 
26. 
109. 
523. 
84. 
0. 
0. 
1. 
0. 
2. 

11. 
24. 
3. 
6. 

23. 
57. 

329. 
680. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
1. 
1. 
1. 
0. 
1. 
0. 
2. 
2. 
2. 
2. 
6. 
6. 

36. 
128. 
698. 
19. 
1. 
1. 
0. 
2. 
0. 
8. 

22. 
1. 
4. 
18. 
64. 

309. 
226. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

13a1393.CNF 
0 .  
0 .  
0. 
0 .  
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
2. 
1. 
1. 
2. 
5. 
7. 

28. 
168. 
902. 

4. 
0. 
2. 
2. 
1. 
2. 
7. 

20. 
6. 
7. 
18. 
88. 

281. 
36. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

1 
3 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
0. 
1. 
0. 
4. 
3. 
11. 
38. 

201. 
1242. 

1. 
1. 
0. 
1. 
2. 
2. 
7. 
9. 
3. 
6. 
8. 
2. 
8. 
4. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 

0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
1. 
0. 
1. 
2. 
1. 
0. 
1. 
2. 
1. 
4. 
6. 
14. 
26. 

262. 
1463. 

0. 
0. 
0. 
0. 
0. 
3. 
8. 
6. 
2. 
12. 
24. 
140. 
419. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
2. 
4. 
2. 
3. 
6. 
10. 
37. 

321. 
1568. 

1. 
0. 
0. 
0. 
2. 
1. 
5. 
1. 
4. 
4. 
16. 

208. 
542. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0.  
0 .  
0. 
0. 
0. 
2. 
1. 
1. 
1. 
1. 
0. 
3. 
8. 
15. 
52. 

274. 
1468. 

0. 
1. 
1. 
0. 
0. 
2. 
7. 
1. 
7. 
14. 
22. 

255. 
819. 

2. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
1. 
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
4. 
7. 

26. 
67. 

319. 
1100. 

1. 
1. 
0. 
3. 
2. 
3. 

13. 
3. 
I. 
13. 
44. 

362. 
1073. 

1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  



westinghouse Hanford CO. 

G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  
Rev* 2*01 WHC-SD-WM-DP-166, REV. 

DATA REDUCTION REPORT 

SAMPLE 
WL4884-BLK 

File ID: 14a1498.CNF 

Counted on: 1/22/96 @23:57 
Detector: AEAl4 
Geometry number: 1 
Count time: 28804. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 514.8 514.8 364.812 364.812 8.000 2.203 4.000 1.201 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 
1 Pu236 0.985 5.755 5.765 -.0100.01 11.56 2.6 

Cm24 3 5.779 5.765 0.014 ----- -__--_--_ 
Totals : 0.985 <--valid peaks only--> 11.56 

DETECTOR CALIBRATION 
Energy(MEV) = 4.086 + (0.0046)*Channel 

Energy range (MeV): 4.086 TO 6.442 
Efficiency = 0.0182 CPM/DPM 

TOTAL COUNT DATA: 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Activity 
d/m uCi/ea 
648.0 0.2923-03 
869.9 0.3923-03 

Total 
5633.0 
5633.0 
5548.5 

84.5 

% Recovery 
100.000 
100.000 
98.500 
1.500 

Analyzed by: 
VR 



. .  Spectrum 14a1498.CNF 
1 Legend: Raw = .... Modeled Peaks = l f Z f  .. etc Display Max .. 3039.7 

WHC.SD.WM.DP.166. REV . 1 

-1 ........ 1 .............................. 1 .. ...................................................................... 1 ...... 1 ..... 



iZaw tata DWD for AEA SDectrum: 
1 

11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
12 1 
131 
14 1 
151 
161 
171 
181 
191 
201 
211 
221 
231 
24 1 
251 
261 
271 
281 
291 
301 
311 
321 
331 
34 1 
351 
361 
371 
381 
391 
401 
411 
421 
431 
44 1 
451 
461 
471 
481 
491 
511 

~ ~~ 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
3. 
0. 
0. 
1. 
0. 
0. 
2. 
2. 
0. 
1. 
2. 
8. 

72. 
239. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
2. 
1. 
0. 
0. 
0. 
0. 
0. 
2. 
3. 
0. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
3. 
12. 

106. 
298. 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
2. 
1. 
0. 
1. 
2. 
1. 
0. 
1. 
5. 
1. 
5. 
2. 
7. 

163. 
462. 

1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0. 
0 .  
0. 
0 .  
0. 
0 .  
0 .  
0 .  
0 .  
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Westinghouse Hanford Co. 

DATA REDUCTION REPORT 

SAMPLE 
S96T92-SAM 

File ID: 15a1579.CNF 

Counted on: 1/22/96 @23:58 
Detector: AEA15 
Geometry number: 1 
Count time: 28801. Sec 

PEAK ANALYSIS 

Peak Peak heiqht Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 363.5 363.5 361.669 361.669 8.000 2.301 4.000 1.197 
2 40.3, 40.3 303.101 303.098 10.000 2.262 5.000 1.226 
3 209.5 209.5 227.989 227.989 10.000 3.358 5.000 2.277 

PEAK RESULTS 
Peak Error Limit: 30% 

ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea 
Count %err Activity Peak AEA Peak Centroid 

1 Pu236 0.591 5.755 5.115 -.0200.01 8.46 3.1 1003.8 0.4523-03 
Cm243 5.779 5.775 0.004 1347.6 0.6073-03 

2 Pu238 0.064 5.487 5.505 -.0180.01 0.91 9.4 147.5 0.6653-04 
5.479 5.505 -.026 113.0 0.5093-04 Am241 

3 Pu239 0.330 5.147 5.160 -.0130.02 4.72 4.1 548.9 0.2473-03 
5.144 5.160 -.016 548.9 0.2473-03 Pu240 - - - - - - - - - ----- 

Totals : 0.984 <--valid peaks only--> 14.09 

DETECTOR CALIBRATION 
Energy(MEV) - 4.111 + (0.0046)*Channel 

Energy range (MeV): 4.111 TO 6.466 

TOTAL COUNT DATA: 

Efficiency = 0.0086 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total % Recovery 
6874.0 100 .ooo 
6874.0 100.000 
6765.6 98.422 
108.4 1.578 



Spectrum 15a1579.CNF 
1 Legend: Raw = .... Modeled Peaks - 1121..l etc Display Max.: 1720.0 

WHC-SD-WM-DP-166, REV. I 
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law Data Dump for AEA Spectrum: 
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Westinghouse Hanford Co. 

G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  
Rev. 2.01 

DATA REDUCTION REPORT 
WHC-SD-WM-DP-166, REV. 1 

SAMPLE 
S96T92-DUP 

File ID: 16a1667.CNF 

Counted on: 1/22/96 @23:58 
Detector: AEAl6 
Geometry number: 1 
Count time: 28801. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 343.9 343.9 360.472 360.472 12.000 2.981 6.000 1.253 
2 32.7 32.7 302.113 302.091 10.000 3.686 5.000 1.375 
3 202.4 202.4 228.522 228.522 10.000 3.683 5.000 1.787 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 
1 Pu236 0.579 5.755 5.759 -.0040.01 9.57 2.9 
2 Pu238 0.062 5.487 5.490 -.0030.02 1.02 9.0 

3 Pu239 0.330 5.147 5.152 -.0050.02 5.45 3.8 
Am24 1 5.479 5.490 -.011 

Pu240 5.144 5.152 -.008 ----- - - - - - - - - - 
Totals: 0.971 <--valid peaks only--> 16.04 

DETECTOR CALIBRATION 
Energy(MEV) = 4.101 + (0.0046)*Channel 

Energy range (MeV): 4.101 TO 6.456 

TOTAL COUNT DATA: 

Efficiency = 0.1012 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Activity 
d/m uCi/ea 
96.5 0.4353-04 
14.0 0.6313-05 
10.7 0.4833-05 
53.8 0.2433-04 
53.8 0.2433-04 

Total 
7930.0 
7930.0 
7698.0 
232.0 

% Recovery 
100.000 
100.000 
97.075 
2.925 



Spectrum 16a1667.CNF 
1 Legend: Raw = .... Modeled Peaks = 1 1 2 1 . . l  etc Display Max.: 1847.1 
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Raw Data DWD for AEA Spectrum: 
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Westinghouse Hanford Co. 

G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  
Rev. 2.01 

WHC-SD-WM-DP-166, REV. 1 
DATA REDUCTION REPORT 

SAMPLE 
S9 6T9 3- SAM 

File ID: 17a1750.CNF 

Counted on: 1/22/96 @23:59 
Detector: AEAl7 
Geometry number: 1 
Count time: 28802. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 589.2 589.2 360.062 360.062 10.000 2.387 5.000 1.426 
2 16.5 16.5 301.331 301.323 10.000 4.323 5.000 3.197 
3 28.2 28.2 228.537 228.537 10.000 3.001 5.000 2.145 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 
1 Pu236 0.917 5.755 5.755 0.0000.01 12.83 2.5 
2 Pu238 0.028 5.487 5.485 0.0020.02 0.39 14.4 

3 Pu239 0.043 5.147 5.150 -.0030.01 0.60 11.5 
Am241 5.479 5.485 -.006 

Pu240 5.144 5.150 -.006 ----- --------- 
Totals : 0.988 <--valid peaks only--> 13.82 

DETECTOR CALIBRATION 
Energy(i4EV) = 4.099 + (0.0046)*Channel 

Energy range (MeV): 4.099 TO 6.454 

TOTAL COUNT DATA: 

Efficiency = 0.0131 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Activity 
d/m uCi/ea 
999.2 0.450E-03 
41.3 0.1863-04 
31.7 0.1433-04 
45.9 0.2073-04 
45.9 0.2073-04 

Total 
6717.0 
6717.0 
6633.7 

83.3 

% Recovery 
100.000 
100.000 
98.760 
1.240 



Spectrum 17a1750.CNF 
1 Legend: Raw = .... Modeled Peaks = 1121..l etc Display Max.: 2864.5 

WHC-SD*WM-DP-166, REV. I 
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Raw Data Dump for AEA Spectrum: 
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Westinghouse Hanford Co. 

Rev. 2.01 
G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  

WHC-SD-WM-DP-166, REV. I 
DATA REDUCTION REPORT 

SAMPLE 
S96T93-DUP 

File ID: 18a1826.CNF 

Counted on: 1/22/96 @23:59 
Detector: AEAl8 
Geometry number: 1 
Count time: 28801. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center Fwm Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 570.7 570.7 359.586 359.586 8.000 2.165 4.000 1.374 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak AEA Peak Centroid Count %err Activity 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea 
1 Pu236 0.972 5.755 5.761 -.0060.01 11.76 2.6 109.5 0.4933-04 

Cm2 4 3 5.779 5.761 0.018 147.0 0.6623-04 ----- --------- 
Totals : 0.972 <--valid peaks only--> 11.76 

DETECTOR CALIBRATION 
Energy(MEV) = 4.107 + (0.0046)*Channel 

Energy range (MeV): 4.107 TO 6.462 

TOTAL COUNT DATA: 

Efficiency = 0.1096 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Res idual s 

Total % Recovery 
5809.0 100.000 
5809.0 100.000 
5646.2 97.198 
162.8 2.802 
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Spectrum 18a1826.CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 2812.7 

WHC-SD-WM-DP-166, REV. i 
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Westinghouse Hanford Co. 

G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  
Rev. 2.01 

WHC-SD-WM-DP-166, REV. I 
DATA REDUCTION REPORT 

SAMPLE 
S96T98-SAM 

File ID: 19a1906.CNF 

Counted on: 1/23/96 @ 0: 1 
Detector: AEA19 
Geometry number: 1 
Count time: 28801. Sec 

PEAX ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 478.9 478.9 358.120 358.120 10.000 2.107 5.000 1.330 
2 41.7 41.7 300.204 300.203 10.000 2.514 5.000 1.448 
3 280.7 280.7 226.598 226.598 12.000 3.046 6.000 2.499 

PEAK RESULTS 
Peak Error Limit: 30% 

Peak 
ID Isotope 
1 Cm244 

Cm243 
2 Pu238 

Am24 1 
3 Pu239 

Pu2 4 0 

Totals: 

AEA Peak Centroid Count %err 
Frac Exp. Obs. Diff. FWHM Rate c/m @95 
0.581 5.795 5.779 0.0160.01 9.83 2.9 

0.055 5.487 5.507 -.0200.01 0.94 9.3 

0.338 5.147 5.161 -.0140.01 5.72 3.7 

5.779 5.779 0.000 

5.479 5.507 -.028 

5.144 5.161 -.017 -_--- --------_ 
0.974 <--valid peaks only--> 16.48 

DETECTOR CALIBRATION 
Energy(MEV) = 4.096 + (0.0047)*Channel 

Energy range (MeV): 4.096 TO 6.502 
Efficiency = 0.0183 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
8122.0 
8122.0 
7911.9 
210.1 

Activity 
d/m uci/ea- 

0.2423-03 
0.3313-03 
0.3203-04 

537.2 
735.8 
71.1 
54.4 0.2453-04 
312.4 0.141E-03 
312.4 0.141E-03 

% Recovery 
100.000 
100.000 
97.414 
2.586 

Analyzed by: fig L./---- ,/ / 2.3 / 5) 
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Spectrum 19a1906.CNF 
1 Legend: Raw = .... Modeled Peaks = 1,2,.., etc Display Max.: 2711.7 

WHC-SD-WM-DP-166, REV. 1 
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Raw Data DUP f o r  AEA Spectrum: 
i 

11 
21 
31 
41 
51 
61 
71 
81 
91 
101 
111 
121 
131 
141 
151 
161 
171 
181 
191 
201 
211 
22 1 
231 
241 
251 
261 
271 
281 
291 
301 
311 
32 1 
331 
34 1 
351 
361 
37 1 
381 
391 
401 
411 
421 
431 
441 
451 
461 
471 
481 
491 
511 

0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
3. 
14. 
87. 
68. 
0. 
0. 
1. 
1. 
1. 

17. 
62. 
1. 
1. 
2. 

23. 
139. 
175. 

0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
1. 
0. 
1. 
1. 

11. 
121. 
20. 
0. 
1. 
1. 
1. 
2. 

24. 
30. 
0. 
3. 
4. 
16. 

139. 
38. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  

0. 
0. 
0. 
1. 
0. 
0. 
0. 
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
0. 
3. 
0. 
0. 
4. 

26. 
152. 
6. 
0. 
1. 
1. 
1. 
1. 

25. 
27. 
3. 
1. 
3. 

32. 
157. 
5. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
1. 
1. 
3. 

29. 
216. 

2. 
0. 
2. 
2. 
2. 
0. 
18. 
9. 
1. 
1. 

10. 
48. 
186. 

1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0 .  
0 .  

19a1906.CNF 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
6. 
33. 

272. 
0. 
0. 
0. 
1. 
0. 
3. 
15. 
1. 
1. 
4. 
8 .  

70. 
266. 

1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
1. 
0. 
0. 
1. 
0. 
1. 
1. 

51. 
377. 
0. 
0. 
1. 
0. 
0. 
5. 
13. 
0. 
1. 
4. 
9. 

102. 
376. 

0. 
0. 
0. 
0 .  
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
3. 
4. 

67. 
360. 
0. 
0. 
0. 
1. 
1. 
5. 
18. 
0. 
0. 
6. 
4. 

153. 
496. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
1. 
5. 

74. 
292. 
0. 
1. 
0. 
1. 
0. 
11. 
37. 
0. 
0. 
2. 
9. 

210. 
638. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 

0 .  
0 .  
1. 
0 .  
0 .  
0 .  
0 .  
0. 
0 .  
0. 
0. 
0. 
1. 
1. 
1. 
1. 
0. 
0. 
1. 
1. 
3. 

80. 
209. 
0. 
0. 
2. 
0. 
0. 
10. 
42. 
0. 
4. 
2. 
15. 

202. 
641. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  
0. 
0. 
0. 
1. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0 .  
0 .  
0 .  
0. 
0. 
0. 
2. 
0. 
6. 

81. 
116. 
0. 
0. 
0. 
1. 
0. 
12. 
52. 
0. 
2. 
2. 
14. 
161. 
417. 
0. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  



Westinghouse Hanford Co. 

G E N E R A L  A L P H A  E N E R G Y  A N A L Y S I S  
Rev. 2.01 

DATA REDUCTION REPORT 

SAMPLE 
S96T98-DUP 

File ID: 20a2009.CNF 

WHC-SD-WM-DP-166, REV. I 

Counted on: 1/23/96 @ 0: 1 
Detector: AEA2 0 
Geometry number: 1 
Count time: 28803. Sec 

PEAK ANALYSIS 

Peak Peak height Peak center FWHM Tau 
ID Initial Final Initial Final Initial Final Initial Final 
1 398.7 398.7 361.656 361.656 8.000 2.252 4.000 1.253 
2 36.0 36.0 303.446 303.444 8.000 2.309 4.000 1.441 
3 222.7 222.7 229.415 229.415 12.000 3.221 6.000 2.187 

PEAK RESULTS 
Peak Error Limit: 30% 

ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 d/m uCi/ea 
Count %err Activity Peak AEA Peak Centroid 

1 Pu236 0.593 5.755 5.755 0.0000.01 8.90 3.0 472.8 0.213E-03 
2 Pu238 0.051 5.487 5.487 0.0000.01 0.76 10.3 55.0 0.2483-04 

Am24 1 5.479 5.487 -.008 42.1 0.190E-04 
3 Pu239 0.330 5.147 5.147 0.0000.01 4.95 4.0 257.9 0.116E-03 

Pu240 5.144 5.147 -.003 257.9 0.116E-03 --------- ----- 
Totals : 0.973 <--valid peaks only--> 14.61 

DETECTOR CALIBRATION 
Energy(MEV) = 4.092 + (0.0046)*Channel 

Energy range (MeV): 4.092 TO 6.441 

TOTAL COUNT DATA: 

Efficiency = 0.0192 CPM/DPM 

, Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total 
7206.0 
7206.0 
7012.8 
193.2 

% Recovery 
100.000 
100.000 
97.319 
2.681 

Analyzed by: 
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Spectrum 20a2009.CNF 
3 Legend: Raw = .... Modeled Peaks = lf2f..f etc Display Max.: 1073.0 

. . 3  ............... 3 

. . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3  ........... 3.. 

2. ..... .2 . .2 
1 ... 1 
. . . . . . . . . . . . . . . . . . . . . .  ......................................................... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .... 
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Raw 'Data Dump f o r  AEA S p e c t r u m :  
1 

11 
2 1  
31 
4 1  
51 
6 1  
7 1  
81 
9 1  

1 0 1  
111 
1 2 1  
1 3 1  
14 1 
1 5 1  
1 6 1  
1 7 1  
1 8 1  
1 9 1  
2 0 1  
2 1 1  
2 2 1  
2 3 1  
24 1 
2 5 1  
2 6 1  
2 7 1  
2 8 1  
2 9 1  
3 0 1  
3 1 1  
32 1 
3 3 1  
34 1 
3 5 1  
3 6 1  
3 7 1  
3 8 1  
3 9 1  
4 0 1  
4 1 1  
4 2 1  
4 3 1  
4 4 1  
4 5 1  
4 6 1  
4 7 1  
4 8 1  
491  
511 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
3. 
2 .  
8 .  

55 .  
228 .  

0 .  
2 .  
1. 
2.  
3. 
7 .  

2 5 .  
2 .  
2 .  
3. 

11. 
1 6 1 .  
502 .  

2 .  
0.  
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

U .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0. 
1. 
1. 
2. 
0. 
2 .  
2 .  
3. 

13 .  
78.  

1 6 0 .  
0 .  
0. 
1. 
2.  
1. 
6. 

38 .  
0 .  
2 .  
5 .  

17 .  
1 8 7 .  
527 .  

0. 
0. 
0.  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0.  
0. 
1. 
1. 
1. 
1. 
0. 
3. 

15 .  
69.  
81. 
1. 
0. 
2 .  
0. 
3. 

1 5 .  
44.  

2 .  
4 .  
5 .  

12 .  
1 8 0 .  
464 .  

1. 
0.  
0.  
1. 
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
1. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
2 .  
3. 
5. 

16.  
101.  

48.  
1. 
1. 
0. 
0. 
1. 

1 4 .  
48.  

0. 
1. 
7 .  

17.  
1 6 6 .  
289.  

0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

20a2009.CNF 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
0. 
1. 
0. 
0. 
1. 
0. 
5. 

20.  
116 .  

16.  
2 .  
1. 
1. 
0. 
2 .  

1 6 .  
42.  
1. 
1. 

11. 
26.  

1 2 4 .  
76.  

0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
0. 
0. 
1. 
0. 
1. 
9. 

26.  
165 .  

3. 
0. 
2 .  
1. 
1. 
3. 
7 .  

19 .  
1. 
4. 
7. 

33.  
1 2 6 .  

19 .  
0. 
0.  
0. 
0 .  
0 .  
0 .  
0 .  
0. 
0.  
0. 
1. 
0. 
0. 

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
3. 
0. 
0. 
0. 
1. 
1. 
4. 

32.  
185 .  

0. 
0. 
0. 
0. 
0. 
1. 

1 0 .  
6. 
0. 
2 .  

11. 
36 .  

148 .  
0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
0. 
0. 
1. 
1. 
1. 
1. 
1. 
1. 
7. 

43.  
220.  

1. 
0. 
1. 
2.  
0. 
3. 

1 5 .  
0. 
4. 
5. 
8. 

62 .  
1 9 9 .  

0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0. 
0. 
0. 
1. 
1. 
2.  
0. 
1. 
5. 

46.  
288.  

0. 
1. 
0. 
0. 
3. 
6. 

19 .  
2 .  
1. 
5. 
8. 

89 .  
262.  

0. 
0. 
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

1. 
0. 
0. 
1. 
0. 
0. - 
0 .  2 
4: d 
0 .  oc 

0 .  
0 .  

0 .  0 

1. I 
2. 3 
4.  
7. 

68 .  
268.  

0. 
0. 
0. 
1. 
1. 
2. 

15. 
0. 
2 .  
5 .  

12 .  
108 .  
354.  

0. 
0.  
0. 
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  
0 .  

1. 3 
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45 DAY SAFETY SCREENING RESULTS FOR TANK 241-AP-108 
GRAB SAMPLES 8AP-96-1, 8AP-96-2 and 8AP-96-FB 

Summary 

Two supernate grab samples (8AP-96-1, 8AP-96-2) and one field blank (8AP-96- 
FB) were taken from tank 241-AP-108. 
support o f  the Safety Screening program: differential scanning calorimetry 
(DSC), thermogravimetric analysis (TGA), density by specific gravity (Sp.G.), 
and total alpha activity (AT). As appropriate, the results were compared to 
the safety screening limits at a confidence level of 95%. All analytical 
results were within the action limits stated in the TSAP (reference 1). 

Based on the results of vapor monitoring prior to sampling, the vapor in tank 
AP-108 dome space is far below the lower flammability limits (LFL) stated in 
the TSAP. None of the data indicate that the tank is “unsafe” when compared 
to the criteria (energetics, criticality, and flammability) in the Safety 
Screening Data Quality Objective. (reference 2). 

Scope 

This document serves as the 45 day deliverable for the tank 241-AP-108 liquid 
grab samples. One supernate grab sample (8AP-95-12 and one field blank (8AP- 
95-FB) were taken from tank 241-AP-108 riser 1 @30 
sample (8AP-96-2) was taken from tank 241-AP-108 riser 1 @150 on January 4, 
1996. The 222-S Laboratory received the samples on the same day, and 
subsampled and analyzed the samples to support the safety screening program in 
accordance with the TSAP (reference 1). 
primary safety screening results obtained from the analyses, and copies of the 
raw data. The results for the Sp.G. analysis will be included in the final 
report, as indicated in the TSAP. 
flammability screening are also included in this report. 

The following analyses were performed in 

and one Iupernate grab 

Included in this report are the 

The data for the tank dome space 

These samples will also be analyzed to support the Waste Compatibility Safety 
program. 
this document. 

The results for these analyses will be reported in a revision to 

Tank Dome Space Flammabilitv Screeninq 

As requested in the TSAP (reference l ) ,  prior to sampling tank AP-108, the 
dome space was sampled and analyzed for the presence of flammable gases. 
Although the TSAP indicates that the results shall be reported as a percentage 
of the lower flammability limit (LFL), the instrumentation used to collect the 
data reports as a percentage of the lower explosive limit (LEL). The 
Industrial Hygiene engineer responsible for the testing stated that the two 
values are similar. The results of the combustible gas monitoring inside both 
risers 1 @30 and 1 @150 are presented in Table 1. 

2- 5 
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F1 ammabl e vapor concentration as percent 
o f  lower explosion limit (LEL) 

Vol ume percent oxygen gas 

WHC-SD-WM-DP-166, REV. 0 

Table 1: Characteristics of Vapor Space as Determined by Combustible Gas 
Monitoring 

0% 0% 

20.9% 20.8% 

Concentration of ammonia gas 

Concentration of total organic carbon 
vapor 

0 PPm 0 PPm 

0.0 ppm 0.0 ppm 

ApDearance, Over-the-Top Readinqs (OTR). and Sample Breakdown 

Attachment 1 is provided as a cross-reference for relating the tank farm 
customer ID numbers with the 222-S Laboratory LABCORE sample numbers. 
identifies the subsamples that were analyzed safety screening and waste 
compatibility analyses. 
field blank subsample). 

Table 2 summarizes the appearance information and the over-the-top (OTR) dose 
rate readings that were taken for these samples. 
were recorded from the tank farm sample labels attached t o  the sample 
containers. 

I t  also 

Each subsample was approximately 20 mL (40 mL for the 

The reported sampling depths 

Table 2: Appearance and OTR for Tank 241-AP-108 Liquid Grab Samples 

Samp 
Customer ID Lab ID Depth 

[in.) 

Appearance 
OTR 

Color Clarity Org Sol ids ‘mrad‘hr’ 
Layer 

8AP-96-1 

8AP-96-2 

8AP-964% 
Field Blank 

S96T000088 645 Ye1 1 ow Clear None None 110 

S96T000096 645 Ye1 1 ow Clear None None 110 

S96T000089 240 Colorless Clear None None < 0.5 
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A n a l y t i c a l  Resu l t s  

Attachments 

Table 3 i s  t h e  summary r e p o r t  f rom t h e  Labora to ry  I n f o r m a t i o n  Management 
System (LABCORE). 

D i f f e r e n t i a l  Scanninq Ca lo r ime t rv  CDSC) 

The e n e r g e t i c s  de te rm ina t ion  was performed by DSC u s i n g  procedure LA-514-114 
Rev. C-1. The a n a l y s i s  was performed i n  d u p l i c a t e  on d i r e c t  samples. S ince 
none of t h e  samples e x h i b i t e d  exotherms, t h e  d r y  c a l c u l a t e d  r e s u l t s  were n o t  
requested.  
f o r  t h e  samples i s  unnecessary when t h e  r e s u l t s  a re  a l l  0.0 j o u l e s / g .  

Thermoqrav imetr ic  Ana lvs i s  fTGA) 

The pe rcen t  mo is tu re  c o n t e n t  was determined by TGA u s i n g  procedure LA-514-114 
Rev. C - I .  The ana lys i s  was performed i n  d u p l i c a t e  on d i r e c t  samples. The 
average r e s u l t s  were 92.77 pe rcen t  mo is tu re  f o r  8AP-96-1, and 93.31 pe rcen t  
mo is tu re  f o r  8AP-96-2. 
percent  m o i s t u r e .  The r e l a t i v e  pe rcen t  d i f f e r e n c e  (RPD) between sample and 
d u p l i c a t e  r e s u l t s  f o r  a l l  samples were w i t h i n  * l o%.  

Also, t h e  s t a t i s t i c a l  c a l c u l a t i o n  o f  an upper 95% con f idence  l e v e l  

The f i e l d  b l a n k  gave an average r e s u l t  o f  99.53 

To ta l  AlDha (AT) 

The AT d e t e r m i n a t i o n  was performed u s i n g  procedure LA-508-101 Rev. D-2. 
a n a l y s i s  was performed i n  d u p l i c a t e  on d i r e c t  samples. Each sample was 
analyzed i n  r e p l i c a t e .  A l l  r e s u l t s  were l e s s  than t h e  d e t e c t i o n  l e v e l  and t h e  
h ighes t  o f  t h e  two r e p l i c a t e s  was r e p o r t e d  as t h e  " l e s s  than"  r e s u l t .  The 
d e t e c t i o n  l i m i t  i s  c a l c u l a t e d  based on t h e  d e t e c t o r  background a t  t h e  t ime  
each a n a l y t i c a l  batch i s  analyzed. S ince a l l  o f  t h e  r e s u l t s  were less  than 
t h e  d e t e c t i o n  l i m i t ,  t h e  s t a t i s t i c a l  c a l c u l a t i o n  o f  an upper 95% con f idence  
l e v e l  i s  unnecessary. 

References 

1. WHC-SD-WM-TSAP-071, REV. OA, "Tank 241-AP-108 Grab Sampl i n g  and Ana lys i s  

The 

P1 an" da ted  December 28, 1995, Westinghouse Hanford Company, Rich land,  
WA 96352. 

2. WHC-SD-WM-SP-004. Rev. 2. "Tank S a f e t v  Screenina Data O u a l i t v  
Ob jec t i ve " ,  dated August-31, 1995, Weit inghouse-Hanford Company, 
Rich land,  WA 99352. 
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AP-108 GRAB SAMPLE BREAKDOWN 
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645 in. 
Riser I @30" 

S96T000088 
8AP-96-1 

Attachment 1 
AP-108 GRAB SAMPLE BREAKDOWN 

0 B I3 
--- S96T000090 S96T000092 S96T000094 

osc GEk Cs-137 kcNrc 

TOC Sr.90 
nc A m 4 1  

TGA ~ u . 2 3 9 1 ~ 4 0  

ICP N, Fc. HI AT 
IC: anions 

vH 
OH 

Sp.G. 

645 in. 
Riser 1 @150° 
8AP-96-2 

S96T000096 n 
S96T000099 

k d l 1 V C  

S96T000097 
DSC 
TGA 
TOC 
nc 

ICP: A, Fc, Na 
IC aninni 

P H  
OH 

Sp.G 

S96T000098 

P U ~ I Z ~ O  
GEk Cr-137 

Sr.90 
A m 2 4 1  

AT 

240 in. 
Riser 1 @30° z z 

S96T000089 5 
8AP-96-FB 0 

S96T000091 
DSC 
TGA 
TOC 

ICP: N. Fc, Na 
IC: anions 

nc 

z 
Sp.G. 

sr.90 
Am-241 

AT 

6 
-? 
0) 
0) 

S96T000095 
k c h l V C  

0 
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10-jan-1996 08:45:36 
A-0002-1 

Table 3: 45 Day Safcty Scrccning Results 
AP-100 GRAD 

RISER: la30 
SEGMENT 1: OAP-96-1 

, ~ ,  x => Limit violated __ ., =w Selected Limit 

E3 

w c?. 



10- jan-1996 08:45:33 
A - 0002 - 1 

Table 3: 45 Day Safety Screening Results 
AP-100 GRAD 

RISER: 13150 
SEGMENT #: OAP-96-2 

=> Limit violated 
I => Selected Limlt 

N 

t’ 
bb 

I 



18-jon-1996 08:45:39 
A-0002-1 

Table 3: 15 Day Safety screening Results 
AP-108 GRAD 

RISER: la30 
SEGMENT I: 8AP-96-FS 

=, Limit violated 
1 -  1 ~ 1  , => Selected Limit 
I I,- 



WHC-SD-WM-DP-166, REV. I 
WHC-SO-WM-DP-166, REV. 0 

DOME SPACE DATA 
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BEST AVAILABLE COPY 

9GCmerrt no. Eev/#od 

TO-080-065 c-3 
Paae 
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Tank No./G7ky 

Location (6reather, @, Riser, Dome Space, Breathing zone) 
Vaoor WHC-SD-WM-DP-166, REV. I Results 

,..m NO. / 5E 

0 270.9 % 2 -6% II: 

0. Q,/4v7 z T0 .C  d z AJ H3 35-Qh777 
Tank No. / f i f -Af RisePNo. 1 . . 5 ~  s 
Vaoor Results s 
h 20. f% 

L 
0. O f y f i  

d t - 3  OPPm 

02. 
LEL 

W- 

n 
Location (Breather, V e n t m D o m e  Space, Breathing zone) 3 

T a n k  No./L?$.& Riser';. sE 
Location (Breather, Vent, Riser, Dome Space, Breathing zone)-@ 
- Vaoor Results 

O& JU. ??% 
LFL -6-2 
To. f-.  0.0 P,9M 

c -  

L 
rnIdl4FNT?. j?ffnth;fl$ &Hf ~ I .o/.. - 0.0 I 1  flf7P.7 a 
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INORGANIC ANALYSES 
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worklistrpt Version 2. I 05/15/95 WHC-SD-WM-DP-166, REV. 0 Page: I 
01/15/96 14:19 LABCORE Data Entry Template for Worklist# 4858 

Analyst: ADP Instrument: DSCO 3 Book# lzNl4g 
Method: LA-514-114 Rev/Mod c * \  WHC-SD-WM-DP-166, REV, / 
Worklist Comment: Please run AP-108 DSCs under N2. bdv 

MATRIX ACTUAL FOUND DL UNIT GROUP PROJECT S TYPE SAMPLE# R A - - - - - - -TEST------  

1 STD DSC-03 LIQUID P"g.45 612.31 N/A Joules/g 

Joules/g 96000010 AP-108 GRAB 2 SAMPLE 5967000091 0 DSC-03 LIQUID N/A @ 
96000010 AP-108 GRAB 3 DUP 5967000091 0 DSC-03 LIQUID 6 @ N/A Joules/g 

LIQUID N/A 6 Joules/g 96000010 AP-108 GRAB 4 SAMPLE 5967000090 0 DSC-03 

96000010 AP-108 GRAB 5 DUP 5967000090 0 DSC-03 LlQulD @ w' N/A Jouler/g 

Jouleelg 96D00011 AP-108 GRAB 6 SAMPLE 5967000097 0 OSC-03 LIQUID N/A @ 
96000011 AP-108 GRAB 7 DUP 5961000097 0 DSC-03 LIQUID 6 p' N/A Jouleslg I 

Final page for worklist # 4858 

Analyst Signature Date 



worklistrpt Version 2. I 05/15/95 WHC-SD-WM-DP-166, REV. 0 Page: I 
01/12/96 14:13 LABCORE Data Entry Template for Worklist# 4858 

Analyst: Instrument: DSCO Book # / Z.dW- 

Method LA-514-113 Rev/Mod t-! WHC-SD-WM-DP-166, REV. I 
Worklist Comment: Please run AP-108 DSCs under N2. bdv 

GRWP PROJECT S TYPE SAMPLE# R A - - - - - - -TEST------  M A T R I X  ACTUAL FOUND OL UNIT 

96000010 AP-108 GRAB 

96000010 AP-108 GRAB 

96000010 AP-108 GRAB 

96000010 AP-108 GRAB 

96000011 AP-108 GRAB 

96000011 AP-108 GRAB 

1 STD 

2 SAMPLE 

3 OUP 

4 SAMPLE 

5 DUP 

6 SAMPLE 

7 OUP 

osc-01 LIQUID N/A Jouleslg 

596T000091 0 DSC-01 LIQUID N/A Jouler/g 

N/A Joules/g S96T000091 '0 DSC-01 LIQUID 

S96T000090 0 0%-01 LlQUlD N/A Jouleslg 

N/A Jouleslg S96T000090 0 DSC-01 LIQUID 

DSC-01 LIQUID N/A Jouleslg 

W/A Jouleslg 

596T000097 0 

596T000097 0 OSC-01 LIQUID 

Final page for worklist # 4858 

Date Analyst Signature Date 3r, &,(J$-l /'-/+7& 

Data Entry Comments: 

Units showi for QC (SPK & SlD) may not reflect the actual uni1.r. DL = Detection Limit, S = Worklist Slot Number, 
R = Replicate Number, A = Aliquot Code. 
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' Curve 1: OSC 
F i l e  info: IN0011302 Sa t  Jan 13 21: 14:53 1996 
Samplo Weight: 15.000 mg 
12N14B Indium a t  10C/rnln 
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Curve 1: DSC 
File info: SAM011306 Sat Jan 13 23: 46: 13 1996 
Sample ,Weight: 16.940 mg 
S96T000091 SAM 

400.0 
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Sun Jan 14 00:56:41 1996 



' Curve 1: DSC 
File info: SAHO11401 Sun Jan 14 0 2  14: 12 1996 
Salnple Weight: 18.870 mg 
S96T000091 DUP 
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Curve 1: DSC 
F i l e  Info: SAM011403 Sun Jan 14 05: 11: 34 1996 
Sample Uelght: 19.BlO mg 
S96T000090 W P  
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Curve 1: DSC 
File  info: SAHoii.908 Sun Jan 14 1357:3?  1996 
Sample neight: 10.850 mg 
S96T000097 
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Curve 1: DSC 
File Info: SAM011409 Sun Jan 14 150235  19% 
Sample Weight: 10.450 mg 
S96T000097 DUP 
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worklistrpt Version 2. I OSNS/9S WHC-SO-WM-DP-166, REV. 0 Page: 1 
0lNSl96 14:12 

4861 LABCORE Data Entry Template for Worklist# 

Analyst: Ab? Instrument: TGAO 3 Book # 75NBA 
Method: LA-514-114 Rev/Mod c-1 
Worklist Comment: Please run AP-108 TGAs under N2. bdv 

WHC-SD-WM-DP-i 66, REV. 

SAMPLE4 R A -------TEST------ MATRIX ACTUAL FWND OL UNlT GROUP PROJECT 5 TYPE 

1 STD 

96000010 AP-108 GRAB 2 SAMPLE 

96000010 AP-108 GRAB 3 DUP 

9b000010 AP-108 GRAB 4 SAMPLE 

96000010 AP-108 GRAB 5 OUP 

96000011 AP-108 GRAB 6 SAMPLE 

96000011 AP-108 GRAB 7 OUP 

TGA-03 LIQUID 59.2 60.48 N/A r 
5967000091 0 TGA-03 LIQUID N/A 49.59 x 

5967000090 0 TGA.03 LiQUiD N/A '43.22 x 

596T000091 0 TGA-03 LIQUID qq.59 7q.G N/A X 

596T000090 0 TGA-03 LIOUlD 43.2' qLs31 N/A % 

5967000097 0 TGA-03 LIQUID NlA 43.j3 Y. 

5961000097 0 TGA-03 LIQUID 43.f3 '" '9 N/A % 

Final page for worklist # 4861 

&J /-/& 9 6  
Analyst Signature ' Date 

Data Entry Comments: 

Units shoun for QC (SPK & SlD) my not rqlect the a r m 1  units. DL = Detection Lim't, S = Worklist Slot Number, 
R = Replicate h'umber, A = Aliquot Code. 
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Page: I WHC-SD-WM-DP-166, REV. 0 wrklistrpt Version 2.1 05/15/95 

LABCORE Data Entry Template for Worklist# 4861 01/12/96 14:25 

Analyst: @ Instrument: TGAO Book # 75bJ 8 * 
Method: LA-560-1 12 Rev/Mod 

Worklist Comment: Please run AP-108 TGAs under N2. bdv 

wHC-SD-WM-DP-l 66, REV. ( 

GROUP PROJECT S TYPE SAMPLE# R A -------TEST------ MATRIX ACTUAL FOUND DL UNIT 

1 STD 

96000010 AP-108 GRAB 2 SAMPLE 

96000010 AP-108 GRAB 3 DUP 

96000010 AP-108 GRAB 4 SAMPLE 

96000010 AP-108 GRAB 5 DUP 

96000011 AP-IO8 GRAB 6 SAMPLE 

96000011 AP-108 GRAB 7 DUP 

TGA-01 LIQUID N/A X 

5967000090 0 TGA-01 LIQUID N/A X 

S967000090 0 TGA-01 LIQUID N/A X 

5967000091 0 TGA-01 LIQUID N/A X 

S96T000091 0 TGA-01 LIQUID N/A X 

x -- 5967000097 0 TGA-01 LIQUID N/A 

N/A X S967000097 0 TGA-01 LIQUID 

Final page for worklist # 4861 

Analyst Signature Date 

Darn Entry Comments: 

Unirs shonnfor QC (SPK & STDj may not reflect the actual units. DL = Derection Limit, S = Worklisr Slot Number, 
R = Replicate Number, A = Aliquot Code. 
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Curve 1: TGA 
File  info: TERO11302 Sat Jan 13 23: 18: 33 1996 
Sample Height: 27.195 mu 
65NB-A T e r l l q  
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Curve i: TGA 
File info: SAMOll40I Sun Jan 14 02: 11: 00 1996 
Sample Height: 14.177 mg 
S96T000091 SAM 
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Curve 1: TGA 
F i l e  info: SAM011403 Sun Jan 14 05: 1% 50 1996 
Sample Weight: 10.302 mg 
S96T000090 SAW 
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Curve 1: T6A 
F i l e  info: sAHoi1400 sun Jan 14 i3:59:48 19% 
Sample Weight: 10.361 ng 
S96T000097 
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Curve i: TGA 
File In fo:  SAM011409 Sun Jan 14 15:06:40 1996 
Sample might: 10.186 mg 
S96T000097 DUP 
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Sun Jan 14 15: 50:39 1996 



To 
D i s t r i b u t i o n  

From Page 1 o f  1 
Product ion Planning and Contro l  

Date: 03-15-96 

P r o j e c t  T i t l e /Work  Order 
WHC-SD-WM-DP-166, Rev. 1, "F ina l  Report f o r  Tank 241-AP-108, 
Grab Samples 8AP-96-1, 8AP-96-2 and 8AP-96-FB" 

P a c i f i c  Northwest Laboratory  
J. R. Gormsen 
S. J. H a r r i s  
K. L. S i l v e r s  

EDT NO.: N/A 

ECN NO.: 629019 

U.S. DeDartment o f  Enerqv. RL 
C. A. Babel 

Westinqhouse Hanford ComDany 
J. N. Appel 
H. Babad 
T. M. Blaak 
R. A. Esch 
G. D. Forehand 
V. W.  H a l l  
D. C .  Hetzer  
J. E. Hya t t  

N. W .  K i r c h  
M. J. Kupfer  
J. E. Meacham 
J. B. Schaf fer  (SO COV. Sht., DST. Sht.,ROR) 
L. W. Shel ton 
L A. Tus le r  
T. T. Tran (LATA) 
L. R. Webb (SD COV. SHT., DST. SHT., ROR) 
J. A. Voogd 
Cen t ra l  F i l e s  
EDMC 
LTIC 
TCRC 
TFIC (Tank Farm I n f o r m a t i o n  Center) 

Name 

U. S. Deoartment o f  Enerqy 
Jim P o p p i t i  
12800 Middlebrook Rd. 

Text With EDT/ECN 
M S I N  a l l  A t tach  ONLY 

K7-28 X 
K7-22 X 
P7-27 X 

s7-54 

63-21 
S7-30 
S5-13 
T6-06 
S7-31 
T6-03 
S6-31 
S3-31 

R2-11 
H5-49 
S7-15 
R2-12 
H5-49 
R2- 11 
81-44 
T6-06 
H5-03 
A3-88 
H6-08 
T6-03 
R2-12 
R1-20 

X 

X 
X 
X 

X 

X 

X 
X 
X 

X 
X 
X 

2 
X 

X 

X 

X 

X 

X* 

X* 
X 

X 

X 

X 

Trev ion 11, EM-36 
Germantown, MD 20874 

Needs o n l y  r e l e a s i n g  paperwork, as noted, n o t  a copy o f  t h e  re leased document. 
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