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WHC-SD-WM-DP-050 
REV 0 

105KE (0066WQL) NARRATIVE 

Sample 0066WQL. a solid from the 105KE basin (laboratory ID E8607). was 
submitted for analysis on 8/25/93. The entire sample was to be acid digested 
and analyzed for gamma emitters. Pu-238/39/40. Am-241. Uranium. and metals by 
ICP . The Pu-238/39/40. Am-241 . and Uranium determinations were to be performed 
in triplicate. the ICP was to be performed in duplicate . and the GEA was to be 
performed once . The RSA requested that any undissolved material be dried and 
weighed. 

The sample results are summarized on pages 7-9 of the package . All required 
analyses were performed . All standards analyzed with the sample demonstrated 
acceptable recoveries. The spike recovery for the Uranium analysis was high 
for both the initial determination and the rerun . RPO values were not 
calculated . The residue remaining following the digestion was not weighed . 
but was set aside for possible fusion and reanalysis. as requested by the SAIC 
representative. 

Andrew Rice 
Project Coordinator 
222-S Laboratory 

2 
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....... .. ,. . .. .... -
n "" 

.,,u ..... .,, - " li1SA No • 

REQUEST FOR SPECIAL ANALYSIS (RSA) REV 0 J(/747 
( tmpla OriQln 2. Date Submitted 4. Req .. atw Nenw 6. Ch81ge c;oda/Work Package 

i'/~9J /11. A, {lfl,!eµ e""' ')' 
/tJ5'K£ 4J'M1lfl 

3. Submitted 9y 5. Reque• tw Phona/2SIN 7. Date Required 

S7J-i'(tZ XP-'!.s 9/t/PJ 
Collec:Ud 12. Number of ' 1 3. Volunw of 14. Protocol• 

8. Cu1to1Mt ID t. Laboratory 10 Sa,npNa Sample• 
ONone ORCAA Date l1me 

Ot'Jt.l W()L t Rit>1 I • NOA·l D Other 

• CERCLA 

16. Sample Type 

• Solid Osow • Slurry 

• a .. D Water • WHta 

D Solution • Sludge Dow 
D Other (1pacifyl 

- 16. Storage Requirement• 

~ ONone 

,=- • Specify 
~ 

c:J 
er; 
t:=): 
C"'n 
~ 

m 
07 17. Proceo1 Knowledge/Known L11ted WHtH 

D Unknown 

- D Known (PleaH attach lilt) 
ti - 0 Previou1ly 1ubmittod for thl1 Project 

10. Determination 11 . Expected Range 18. Survey Dooe Rate 

ACtO 0 .-<;i Si I/ t,,/11/lt J" If 1U1lJ(.11) 
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:t.~,o 0;.l/ft,; C ,ff,/, D Other ,')e,· r-/c:J 'i .r-1..,.:.1,,. j) 

(r-~,11-,cArl) 
. 

I.,{; · -

20. Additional Information 

• R,t~.:~J ,1/(.,i.. -""'..-~ '"· ~r /);t.1 J~e't., ,JJ' 

r;i,rU uv o, r rr-"'-'•.:J !(t r,:J,d l)til ,Mi) µ,1;;' (J H, 
I 

21. Chain of Cu1tody $a.-mt ~ ~ 22. Aaaigned Custodial _Group (1• lect one) 

~- ~No 

.. 
• · .. .. 

~POS~ ·• • PCL _· OENV 0 Proceu 

Ovu Number: lliL_Ct lJ I~ .(-Q4, a.c-v.., 
. L~ V 24. Laboratory Manager (if requiredl 

4 23. Sample Rec_oived By: 

'-6-: d-7 ..f-/-:> 
Date: Time: 

.. Date: 

BC-6700-181 (l l/921 
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I 93~3090.1633 

vt~/ J,~t1/,;~ 
SUMM BATCH CALIB INSTR STD BLK SAM DUP SPK SAMP OUP STD 

SHEET SHEET SHEET PRTOUT Tr 1; f,Lt..f ( 

C:.,Jj'(U-f,;'1 ~ -sos-w, I J-1 · V / k/q_ )J/G. / ,.Jt / ¾/c.. ~ 4 At/~ -1,J/~ NA I 
I , 
'..I. (4~ 1Lt-'". L¼-92..f-to~/ B-rJ ✓ / J./c.. Iv{ .J ~/4 ✓ I ✓ / ,~/4 N/4 
1.0 Lc.-sos-1s, I .J-0 ,/ ,/ i/ / ✓ ,.t/r ... ✓ / ~i~ N/u_ ,"1/(J.. ~/4. 
{J_[a. l._r;.-sn-11..., I J.-0 / ✓ I / ✓ i!a.. J k/r._ ;,/4.. ,.ir:.. /J(t AJ/4 

G1tc. 1SI l.G..-.SD3-Lf~ / J-D ✓ ✓ I ✓ ./ if/a._ J j 
At,a. ✓ Njq_ Jv/4. 

fi._ ZJ'f/ '{o 1.ct.-s0J-m I J-IJ / ✓ ,v/t J j ' ✓ >iJ. 1-l(q_ ✓ ✓ / N :c 
q__ :c 

n 
I 

en 
l::oc ~· :c 

3: 
IO I 

C 
-a 
I 

C) 

UI 
C) 



Q~ ft QnC\O \\ h~l\ t lo 3 
I SAMPLE PREP.: Qc.;/ J,Je.jf;o~ -
I 

I 
I 

SAMPLE RESULTS ! -
IDS KE.. }Ci.Sm tr~ 0 7 

CUSTOMER ID: tJO i ~ /J Q L 

I s-1-~~1~ .. J 5, ... p/t. I J1q!,/tr..1t Trifl,c.r..ft. Is/Jc_ j'<-"'-P L S'i.~/L 

i Ld .1.J. I ~ t/1-Js- tn°1 I /JI~ I I >./q I I Iv~ I I I I I 
i ·J ~ I J,/iJi,, F~dO<" IJv. !JJ~ jl l I 11/c._ I Ju/~ I I N'G. I I I I I ~c. Ji'fcJ '°~ or-3°-'i..3 1 v 

I a~u 1-11¥01 I H~o1- r7'fo I I tn°1- nvo I I ,v/q I I I I I j f J 1.1. u~u' 
! 

/00, '{ I fa k1lCZ.. l.1/J l(7(L-1- l1h I 1.s6[-1:- IJ/1 I JJ ~- 1 I iu I I I I I ! t{_ O o/'-'lH ~ 
I 

I Hl..o/J- I tr~0 1-s-i>~ I ci1c0 7--g'{S() I k(~ I I I I I I I I I i LJ L J. NG 
I 

01-01-~31 I I I tv/c;__ I I )( /'1 I I I I I I I I.c.p 
& /01. 1~ 11o i.JSt.fl.,, ,~g/J 11.37 tfi.. l4j/J ,.Jc. I I h ,;_ I I I ;1 

i Sr /01-~4 I% l3.y{l~1 I ub I 3. 10 E ~, 14.rh ii~ I I i(G I I I I I ~I I 

I I I 1° I ~.Sf£.'"' 4J/J I~-~~£,, 1~1h tv!r.. I I ,v/~ I I I 
- I 

Si Cf~.{~ ~~ 
I 

1111 I ~.2s E. ,r I ~,h 1 ~ . .33 £ t-'f l1t1 J I I I Nfq I I I I I I 0• I Cr 91./~ ,.)a_ I 0 

I 

I 1o ~'Jh I 9. 1-.1-__L" 1~1& I I 
I 

I I I I I 

!.S'J £. <.I Nlf( I C,o 100. rs f,n 0 I 

I 
I (!_4. ~r. ;! To ,~.07 EP' 4:1/J 14-~0 l 1-1... I~, '.J fv/4 I I ' I I I I 0 I 
I 

At~ 

L,' I /o/.S'{ Ira J. (j~ lo ~iJ I;, i/SE
0 

1 '<lh I k/q I I ~)~ I I I I I 
I 

I l.'l /00.'6 % 7. 7Sl,-z .. '41/, 17.91 £ i1.. '"J~ i/q I I k/q I I I I 
I I % lf.s, t '"' IH/1 I i.sv e' I 4s-1. 1 I I I 

I 

I I I I 1/; /cH,. ~~ 1d4 Jq 

I Fe.. 1oz_.n, ..1a S.OS'E. ff ltrh ls. is£.,.., l~.rtr k/q I NI~ I I I 
I % ~ n t. 1-J I ~sh I t t~ £. t3 141 JI ~/q I 

7 

I I I I I I C!.ct /oJ _ 76 lv 4 

I 
Cr I /03 _ _;g- I r0 l.o/Sf_,.,.._ ,~sb I i.n £.fl.. l4jb ).1~ I I f.Jq I I I 
uJ /of. rt I ro I,.%£"' ~1/J I 1-0 ~ t ti 14.9/1 I k/~ I I ;jq I I I -

' s~ /DD. '8'8 % If..~~ E. 1
' 14.1& I '{.'{D £.

1
1. l1ab I "'A I I 'N/~ I I I I 

i 
I I 7-- ,. lf t. ,. i.. l.J h I ,. ;f e·.,_ l1a~ I k/c.. I I I k/q I I I I I I I-! .!Jq_ fo3 -S"I 

.. -



I 

SAMPLE PREP.: Qe.;/ J ;Jc.J 7°11 

! Q3 I n. 10 I 1(j I r, 9te E. 
0 i~J/J I t ,1 .:: " I kJ/J I ;1~ I I N/q I I I I I I ~ 

li----fb ____ l -,o-i. -J f-----1 t-d --IJ-. L.--1 l-~1..--.--"-;i,.;;...tJ~:,-. ¥-,.__-t. ,-, --I ~, ...... h-.---'-"j~'/ ....... 1q_ ---, -----, --~/..._q ---, --1 --.-I ----,-----r-::::c~;--;--
li-----------------------------i.......i,...-----__,;,_-..;.__i........,_~-.....-...;...._....;..,;..-.---------------...;...._..-~~_.,.~-
!1----~.;..:,., I _ _;1~99~. i.;;._O _.:...:I li:,_o ~Is.:...:.. 7~7t;,__J I ___;,_~L.:,.../.J ...:...I ..:...:S-:..:..9 O_;;c_;:._fl_...,;;I l3"""'-/J...:....I ____;_;.;/'--,;..1q _..:....I ~I __,;.;,;...>d~:.....__.__l ___ ,._I ~' ----i..-i-1 ...... ~ .......... ~s::: -+--

I C.I I /O; _oy I 1o /,59 lf1. l4Jh I /.t3(fi. l~J/J if; I fv/q I I I I ~ I 

I I 



Q~IQnqn ac~c . '/_j j 0 

I 
SAMPLE PREP.: G.t;J J;'yu'f/d~ - · I 

. SAMPLE RES UL TS 
/U5 ~[ /JGJJAI £.'(O,,, 
CUSTOMER rD: 00~~-lJQL 

. If I 
I 

I 
I su. Sc.. "->f <- I Ji...t "'" Tl-

J~;.__p/c.. 
I 7rip/,ccd1. 

Jq_.._tf~ I s,~ll I I 
i lJ t .J. I i11..,.s- I tr~aH1Jo I k/q I N/4 I NA I I 
I (l[(( £~IS'{ I ~14 l2..,1DE..

0 W/9j N/q I }J/o. I N/4. I I I 
I [~ ,ss- ;I/~ I t, JJ c. ~, l4cii9 I N /e. I I >i/o.. I Nfc. I I I I I I I 
I 

i Ld 1.1 . I H~~., I I t'if<01-i 1'ti._ I I t~ 1,nr'"' I ! Lt~or-r-;ri__ I NA I I I I I I 
I /o IJ.~f E..~

1 1k~/.9 jJ.// £~/ j4u/J J, i/3 ft,/ I 4tt/J ttla_ I I I I I I G:1~ 1st 09.0J -t, 95'.y 
I . 

I ~i~?S !Xlt07-'nrt I NI~ I I I i (,J 1.J . I l~~o1s1r1 I a~0 7-nrt I I 
! p,._ 1-3? /¥0 0 9~3-'l.i y9.4 I% 'f.3o [ ~, 14ti/s I 1- 1~ f.,., l~lih I 1/. ~o E.. ,., l4ei/.1 Nk I I I I I I 

I I I I I I I 
I 

I I I I :c, I I 
I ::c 
I 
I 

I I I I I I I I I I • 
I = I 

I I I I I 
I 

I I I I 1~ I I ,.,, ::c 
I <: -
I 

I I I I I I I I ! o• 
i = I 
I I I I I I I -I I I I 

I 
c:, 

I I I I I I I I I I I c:, 

I I I I I i I I I I I 
I I I I I I I I I I I I I 
I 

I I I I I I I I 
I .. -
I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I 
I I I I I I I I I I I 1 
I I I I I I I I I I I I I 
I I I I I . i I I I I I I i I I . , 

. , -



WHC-SO-WM- DP-050 
REV 0 

SAMPLE STATUS REPORT FOR R 4295. 105 KE BASIN STD TIME: 9/10/93 10:32 
DISPATCHED: 8/26/93 14:48 SAMPLE HAS NOT BEEN SLURPED 
RECEIVED: 9/ 1/93 10:54 

OUT OF GOOD CHARGE 
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE 
**** ******** ********************************** *** *** ****** 
8500 ACD DGST D.F. 10 Ell456 
8530 GEA 9.93000E 01 % RECOVERY Cs-137 N y Ell456 
8530 GEA 1. 00300E 02 % RECOVERY Co-60 N y Ell456 
8540 u OUT FOR RERUN Ell456 
8540 u 1. 00400E 02 % RECOVERY N y Ell456 
8550 ICP UNDIGESTED LMCS STD Ell456 
8550 ICP 1. 01760E 02 % RECOVERY Zr N y Ell456 
8550 ICP 1. 01860E 02 % RECOVERY Sr N y Ell456 
8550 ICP 9.64200E 01 % RECOVERY Si N y Ell456 
8550 ICP 9.91600E 01 % RECOVERY Al N y Ell456 

r ..S 550 ICP l.00880E 02 % RECOVERY Co N y Ell456 
t;n 550 ICP 9.92800E 01 % RECOVERY cu N y Ell456 

550 ICP 1. 01540E 02 % RECOVERY Li N y Ell456 
550 ICP l.00800E 02 % RECOVERY Zn N y Ell456 
550 ICP 1.02660E 02 % RECOVERY Ni N y Ell456 

-550 ICP 1. 02560E 02 % RECOVERY Fe N y E11456 
550 ICP 1. 03700E 02 % RECOVERY Ca N y El1456 
550 ICP 1. 03380E 02 % RECOVERY Cr N y Ell456 

8550 ICP l.04980E 02 % RECOVERY Nd N y El1456 -
8550 ICP l.00880E 02 % RECOVERY Sm N y E11456 
8550 ICP 1. 03540E 02 % RECOVERY Ba N y Ell456 
8550 ICP 1.00160E 02 % RECOVERY p N y Ell456 
8550 ICP 9.64800E 01 % RECOVERY s N y Ell456 
8550 ICP 1. 00220E 02 % RECOVERY Mg N y Ell456 
8550 ICP 9.95000E 01 % RECOVERY As N y Ell456 
8550 ICP 1.02060E 02 % RECOVERY Na N y Ell456 
8550 ICP l.01760E 02 % RECOVERY Mo N y Ell456 
8550 ICP 9.97000E 01 % RECOVERY Ag N y E11456 
8550 ICP l.04140E 02 % RECOVERY Pb N y Ell456 
8550 ICP 9.91000E 01 % RECOVERY Ti N y El1456 
8550 ICP 1.03040E 02 % RECOVERY Cd N y E11456 
8550 ICP 1.16960E 02 % RECOVERY K N y Ell456 
8550 ICP l.01540E 02 % RECOVERY Mn N y Ell456 
8550 ICP 9.65000E 01 % RECOVERY Sb N y Ell456 
8550 ICP 9.96600E 01 % RECOVERY V N y Ell456 
8550 ICP l.05500E 02 % RECOVERY Be N y Ell456 
8550 ICP 9.54400E 01 % RECOVERY Tl N y Ell456 
8581 Pu239/40 9.96000E 01 % RECOVERY N y Ell456 
8582 Am241 9.59000E 01 % RECOVERY N y Ell456 

ENO OF REPORT 

10 



WHC-S0 - WM-OP - os o 
REV O 

SAMPLE STATUS REPORT FOR E 8607. H&RWC 0066WQL TIME: 9/14/93 10:24 
DISPATCHED: 4/12/93 13: 2 SAMPLE HAS NOT BEEN SLURPED 
RECEIVED: 4/14/93 11:51 

EXT. DETER. 
**** 
1001 
1283 
2172 
2172 
2172 
2172 
2172 
2172 
2172 
3336 

336 
801 
801 

it1 461 
Ci 822 
m .: 100 
~ 730 

730 
O"":i8 7 3 o 

8730 
8740 
8740 
8740 
8740 
8740 
8740 
8750 
8750 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 
8755 

******** 
APPR/OTR 
AT-SOLOS 
GEA-SOIL 
GEA-SOIL 
GEA-SOIL 
GEA-SOIL 
GEA-SOIL 
GEA-SOIL 
GEA-SOIL 
Pu239/40 
Pu239/40 
Sr89/90 
Sr89/90 
U-SOIL 
Am241 
ACD DGST 
GEA 
GEA 
GEA 
GEA 
u 
u 
u 
u 
u 
u 
ICP-LIQ 
ICP-LIQ 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 
ICP-SOL 

RESULTS OR STATUS 
********************************** 

OUT OF GOOD CHARGE 
RANGE? ANS? CODE 

TOTAL WT 9.8164 GRAMS 
8.25E+l UCI/G 

*** 

4.04000E 07 pCi/gWETwt Am-241 
9.59000E 07 pCi/gWETwt Cs-137 
5.75000E 06 pCi/gWETwt Co-60 
7.95000E 06 pCi/gWETwt Eu-154 
4.62000E 06 pCi/gWETwt Eu-155 
9.88000E 05 pCi/gWETwt Sb-125 
6.04000E 04 pCi/gWETwt Mn-54 
PU238 8.31 & PU239 4.61E+l UCI/G 
PU238 UNABLE TO DETERMINE & PU239 
OUT FOR RERUN 

N 
N 
N 
N 
N 
N 
N 

2.73E+l UCI/G 

7.08E+l UCI/G 
1. 34000E-02 G/G 
3.65E+l UCI/G 
3.41372E 01 G/L 
1.61000E 00 uCi/G Rec 
2.87000E 01 uCi/G Rec 
2.40000E 00 uCi/G Rec 
1.23000E. 01 uCi/G Rec 

OUT FOR RERUN 
OUT FOR RERUN 
OUT FOR RERUN 

6.41999E-02 G/G Rec 
6.77999E-02 G/G Rec 
7.56000E-02 G/G Rec 

SOLID SAMPLE GENERATED 
SOLID SAMPLE GENERATED 

1.35000E 02 uG/G Rec 
3.64000E 01 uG/G Rec 
6.51000E 02 uG/G Rec 
2.29000E 04 uG/G Rec 
8.83000E 00 uG/G Rec 
6.07000E 02 uG/G Rec 
3.06000E 00 uG/G Rec 
7.75000E 02 uG/G Rec 
4.51000E 01 uG/G Rec 
5.05000E 04 uG/G Rec 
2.77000E 03 uG/G Rec 
l.95000E 02 uG/G Rec 
6.96000E 01 uG/G Rec 
4.26000E 02 uG/G Rec 
l.25000E 02 uG/G Rec 
6.04000E 02 uG/G Rec 
3.50000E 02 uG/G Rec 
4.09000E 02 uG/G Rec 
1.0SOOOE 01 uG/G Rec 
l.23000E 02 uG/G Rec 
S.44000E 00 uG/G Rec 
4.96000E 00 uG/G Rec 
3.27000E 02 uG/G Rec 

Co-60 
Cs-137 
Eu-154 
Eu-155 

N 

N 
N 
N 
N 
N 

N 
N 
N 

EXTENTION FOR UG/G REC 
EXTEN. FOR UG/G REC RESULT 

Zr N 
Sr N 
Si N 
Al N 
Co N 
Cu N 
Li N 
Zn N 
Ni N 
Fe N 
Ca N 
Cr N 
Nd N 
Sm N 
Ba N 
p N 
S N 
Mg N 
As N 
Na N 
Mo N 
Ag N 
Pb N 

*** 

y 
y 
y 
y 
y 
y 
y 

y 

y 
y 
y 
y 
y 

y 
y 
y 

y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 
y 

****** 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 
PC41G 
VOGEL 
VOGEL 
VOGEL 
VOGEL 
PC41G 
VOGEL 
Ell456 
El1456 
E11456 
Ell456 
Ell456 
E11456 
E11456 
E11456 
E11456 
Ell456 
E11456 
E11456 
Ell456 
E11456 
E11456 
El1456 
E11456 
E11456 
El1456 
E11456 
E11456 
E11456 
E11456 
E11456 
El1456 
E11456 
E11456 
E11456 
Ell456 
E11456 
E11456 
E11456 
E11456 
E11456 
E11456 
El1r6 



a-, 
~ 
(,.D ,,,.,.., 

• c=,, 
en 
C). 
m 

755 ICP-'soL 5.77000E 01 uG/G Rec Ti 

REPORT CONTINUED ON NEXT PAGE 

WHC-SD-WM-DP-050 
REV 0 

N y Ell456 
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WHC-SO-WM-DP-050 
REV 0 

SAMPLE STATUS REPORT FOR E 8607. H&RWC 0066WQL TIME: 9/14/93 10:24 
DISPATCHED: 4/12/93 13: 2 SAMPLE HAS NOT BEEN SLURPED 

OUT OF GOOD CHARGE 
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE 

**** ******** ********************************** *** *** ****** 
8755 ICP-SOL 1.59000E 02 uG/G Rec Cd N y Ell456 
8755 ICP-SOL 2.41000E 02 uG/G Rec K N y Ell456 
8755 ICP-SOL 7.53000E 02 uG/G Rec Mn N y E11456 
8755 ICP-SOL l.66000E 02 uG/G Rec Sb N y Ell456 
8755 ICP-SOL 1. 77000E 02 uG/G Rec V N y Ell456 
8755 ICP-SOL 2.37000E 01 uG/G Rec Be N y Ell456 
8755 ICP-SOL 2.26000E 02 uG/G Rec Tl N y Ell456 
8755 ICP-SOL 1. 37000E 02 uG/G Rec Zr N y Ell456 
8755 ICP-SOL 3.70000E 01 uG/G Rec Sr N y Ell456 
8755 ICP-SOL 6.66000E 02 uG/G Rec Si N y Ell456 
8755 ICP-SOL 2.33000E 04 uG/G Rec Al N y Ell456 

755 ICP-SOL 9.22000E 00 uG/G _Rec Co N y El1456 - 755 ICP-SOL 6.20000E 02 uG/G Rec cu N y E11456 
755 ICP-SOL 3.45000E 00 uG/G Rec Li N y E11456 

i8755 ICP-SOL 7.91000E 02 uG/G Rec Zn N y E11456 
755 ICP-SOL 4.54000E 01 uG/G Rec Ni N y E11456 
755 ICP-SOL 5.15000E 04 uG/G Rec Fe N y Ell456 

m 755 ICP-SOL 2.83000E 03 uG/G Rec Ca N y Ell456 
755 ICP-SOL l.99000E 02 uG/G Rec Cr N y Ell456 

0787 55 ICP-SOL 7.06000E 01 uG/G Rec Nd N y Ell456 . 
8755 ICP-SOL 4.40000E 02 uG/G Rec Sm N y Ell456 
8755 ICP-SOL 1.28000E 02 uG/G Rec Ba N y Ell456 
8755 ICP-SOL 5.13000E 02 uG/G Rec p N y El1456 
8755 ICP-SOL 3.47000E 02 uG/G Rec s N y Ell456 
8755 ICP-SOL 4.17000E 02 uG/G Rec Mg N y Ell456 
8755 ICP-SOL l.05000E 01 uG/G Rec As N y Ell456 
8755 ICP-SOL 1.23000E 02 uG/G Rec Na N y Ell456 
8755 ICP-SOL 5.70000E 00 uG/G Rec Mo N y Ell456 
8755 ICP-SOL 6.38000E 00 uG/G Rec Ag N y Ell456 
8755 ICP-SOL 3.42000E 02 uG/G Rec Pb N y E11456 
8755 ICP-SOL 5.90000E 01 uG/G Rec Ti N y Ell456 
8755 ICP-SOL 1. 63000E 02 uG/G Rec Cd N y E11456 
8755 ICP-SOL 2.15000E 02 uG/G Rec K N y Ell456 
8755 ICP-SOL 7.69000E 02 uG/G Rec Mn N y Ell456 
8755 ICP-SOL 1.87000E 02 uG/G Rec Sb N y Ell456 
8755 ICP-SOL 1.81000E 02 uG/G Rec V N y E11456 
8755 ICP-SOL 2.40000E 01 uG/G Rec Be N y E11456 
8755 ICP-SOL 2.llO00E 02 uG/G Rec Tl N y Ell456 
8781 Pu239/40 4.J00O0E 01 uCi/G Rec N y Ell456 
8781 Pu239/40 4.76000E 01 uCi/G Rec N y El1456 
8781 Pu239/40 4.20000E 01 uCi/G Rec N y Ell456 
8782 Am241 3.24000E 01 uci/G Rec N y Ell456 
8782 Am241 3.llO00E 01 uCi/G Rec N y Ell456 
8782 Am241 3.43000E 01 uCi/G Rec N y Ell456 
8940 u OUT FOR RERUN Ell456 
8940 u 1. 04200E 02 % RECOVERY N y Ell456 
8940 u 2.32900E 02 % RECOVERY N y E11456 

END OF REPORT 

1.3 



WKC- SO-WM- DP-050 
REV 0 

CALIBRATIONS 
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THIS PAGE INTENTIONALJ.r 
LEFT BLANK 



COUNTS CNT TIME 

24320-1 
24.1.91.? 
24-1771 
2-13758 
24,1766 
'J.4,1637 
243514 
243765 
243849 
244044 

{j 

5 
5 
5 
5 
5 
5 
5 
r, 
r, 

C/M 

48631 
4877.1 
4IJ944 
48742 
48743 
48717 
48fi93 
48743 

487li0 
48799 

WHC- SO-WM- DP-050 
REV 0 

CO/NC Conn 

307 
309 
311 
309 
309 
309 
308 
309 
309 
310 

conn c1M 

489.18 
49082 
49256 
49050 
49052 
-19026 
49001 
49052 
49069 
4.9108 

GEOM 

0.4987 
0.5002 
0.5020 
0.4999 
0.4.999 
0.4996 
0.4991 
0.4999 

0.5001 
0.5005 



COUNTS CNT TIME C/M 

242703 5 48531 
243638 5 48718 
243386 5 48667 
243764 5 48743 
244275 5 48845 
244108 5 48812 
244275 5 48845 
243645 5 48719 
243015 5 48593 
244057 5 48801 
243516 5 48693 
243510 5 48692 
243627 5 48715 
243690 5 48728 
243901 5 48770 
244466 5 48883 

WHC-SD-WM-DP-050 
REV 0 

CO/NC CORR 

306 
309 
308 
309 
310 
310 
310 
309 
307 
310 
308 
308 
309 
309 
309 
311 

CORR C/M GEOM 

48837 0.4977 
49026 0.4996 
48975 0.4991 
49052 0.4999 
49155 0.5009 
49121 0.5006 
49155 0.5009 
49028 0.4996 
48900 0.4983 
49111 0.5005 
49001 0.4994 
49000 0.4994 
49024 0.4996 
4903,7 0.4997 
490}9 0.5002 
49194 0.5013 



-

WHC-S0-WM- DP-050 
REV o 

, VEGA Y Conn N: , ;:., ,,::, n 2, :w1 , Y{/tflS , .. , 

.':[·~ 's; tJ . v:tti')i '=:t:~;r !1~:; ;)~'.;;.{:::;::':~::i}:·•,:,:::;::::
1

'.".: 

COUNTS CNT TIME conn C/M C/M CO/NC Conn 

242920 
242932 
242052 
213038 
242907 
2427.95 
243211 
243707 
242617 
211653 

5 
{j 

5 
5 
!j 

5 
5 
!j 

fj 

5 

48575 
48577 
48401 
48599 
48572 
48550 
48634 
48732 
48520 
48322 

----

.. 107 
307 
305 
307 
307 
306 
307 
309 
JOG 
301 

48882 
48884 
118706 
48906 
48879 
48856 
48911 
49041 
118826 
40625 

GEOM 

0.4981 
0.498J. 
0.4964 
0.4984 
0.4981 
0.4979 
0.4988 
0.-1998 
0.-1976 
0.-1955 



W ff c- S o'- W M - D p - O 5 o 
REV O 

DET I 1 2 3 4 5 6 7 8 .JUPITER II 

::-:--:,··u·~,:,~·~~/,\i:/{ >~tr ifJ3!Jr:i :!i\;f /~{:=: )f)Ji/}h; .. :•<t -:h•:: .:·}\~::I :::' ·::./~-:·~. ·.···4'/{: /-::,'l '}'; :_:: /'/~:=?{? r,tt ·;? ::,/i:::·~> )i:i: >4 
SCT/SHI~T Np j ~ / ,'!)-;). ;1:.) Jt.f7° J5/ }'/~·- J/2-i;, /¥1/ i 1/7 /6-Z::· /61 /t..;7' 

~~_;j'/,..4(~ Pu /IC; ')3c,.: tV~J )J'/ J:;'-) ~J.C, J;)'J f:? .f .2)'? ,3C :)3/ J. 7/ 
D,,:TE Am 15{ 3~~ ~ .:u,c• 3c/ -~C/3' .~ :, / q~ o ~ )/ ~ :3 3c3 3c;c, 

i .,.:Jf·-5'3 Cm /1,,1) .-;i_,c; J ~t•Y ::fL, f ~q -::;e,.c7 3t.,.,g"' ·:,7/ ,3-J:). ~?). 5~Y 
;,;::f;niJ::(f~:::::=#=::itt :{~Rt ir}t~:r:r:::: lt}f?:i\ :t:::1:;13t1 t:t&t,=t ::1:;::~:Jrt :11::\,t::2J t::t~ft}r:,, r::JtYi1:: =::rif\\i\ Ttl/f:?i): ,:ttt '.)it /)):i \ '4 

scT/SHIFT Np r 1 /51 ,1- J'fr l.5~ 1-1:i ;q.7 I 1l'l J5D i'-11· /?-O ,...,·z.· 
1rff.13 /4 le~ Pu /ti Cf ~~ ~ji ;7~1 (:)30 ?<IY ;)%- :i.?-7 ;;;3 t--, ~? ;~3 C ~~? 

.,, .. ' .., • -:? ;.;:,,p ./) ..., ;/' "i " " ...- . ") -) 
DATE Am /35 j,.'n ,. 1._ ~C) =7~:< ,__ v -:,1, .. J 7 J?t:t 7 _x..? 3t>/I 3~;,~ _3ti I 

1./ ,,JP,,.1} Cm /6"'/ g~r y ·., - jl.i'( '5'7/ _?t,,?,;}. 5'1¥J ·3'~,-J ::j JJ... JJ;? ::JJ( -57[ 

:::::t@u=i:t1~11f;if iif::!i:i i)JRII ::=:r;:; ::rj:f t r:t:Jf::;1
:::: I:::JiJ'}~t: :;iiliJPt ::! }{i'i:li]}r:r ::::::i::~:f=;=:: :::=:tl't:1:::: }i'f¾if1C :::;:'i:':J'.it ::ttfd::;- ::; )L1:/3/ :{(i;.·,; .. 

SCT/SHIFT Np 'i{ i J.5-:), 1vS 1'1'1 /S.'}. I(./ 7 l~i Jc/g I 'l<J I...;'/ ,,.nff' 

f_;,,t-/!) /J-Ci Pu JC)q .).3J }.J?' -~~ C/ ?'-7]0 ;; ,,1 7 ;z;i.~ ;i;i.S- ;i;i 7 ,;23/ ~;J..'i{ 

/35 - :3('3 3~,1 x ·/ DATE Am 3c,J. ~99 -.:J.. 9'57 30/ 3d2- 3()Z.. ,;. 99 
~~31--13 Cm l!:/y' 2, 7 [) · ]?f 3t?,f :5'C;'j' 3&7 "3~'1 :370 '~7/ ~?/ :¾i3" 

i i&U;J=:;.=ittIIJt:th: ::¥i<'t 1=re1}=1:=:: tttrr;::=: :ff:;/1::: ifo::3) 4"!; \i:;;i :ih'J :::if:4+:;.::: \i.:Jt:i:-: :\r:/)i :::: :/i),i ':;a;::; ti<i\'2 ': -:.::,_,::i- i;i ::: •<:1::: .;·· 
3CT/SHIFT Np "fft.·, /[1/ )'IL/ /u e/ /6~ /'-let /4~ } £:/<,{ /;./'? l'-f9 /5C ll/1 
{,,,1tt!, A-6:. Pu /th/ .. Q;:.f/ ,~~? .:J.~ ?,/ ::..').:_.;- '),~l • .::? ..,-, 

,f> / :~.w ;J~ /6C' j__.:J,'j" 

DATE Am /,~Cj _:Jc,/ ,"';,'/t.f 2t?/ _3£,~ .~1'-' ;ft' f :;,q:: _, . ...-; ~;,1 -~"' ;::J 't£/ t:',,; .~ ·"" .-7) I / 

C/-/-'/.3 Cm 15..:; ·71,;f · -;?(, ~ 3(.fj ·~7,) 7ifv7 qr;,h ;J(.4, -~ ? / ::;7/ "37( :~-~~ 

:::t:~ldt.t 'mltt=;:, =:::::f=:;: .f~tt I:::;:1::&=ifalI 1::::1:1:::t ; 1111 1tIJ:::r1( :;::wi;}l? j:1:1
111::itr ::::1 r:::111:::~;:~=:;: 1tt\tl:1t :fftt?~'\ ftt rr? :Jtrt:1:= t?=t+1> ::::::,:i ::-4:,, 

SCT/SHIFT Np 1C.-. /5,:,"J. jt.(<;f }i./'&" I ,~ 1-,·t ) Jt.,,CJ /t./<,f ;..;c; )t./7 1-sz: ;~·'[f 
~ '~ /'1/.:..1 Pu /.,.,£:f .,, ,v., "'"-, .'::\ .YI '""! -_-? / ""'-? .,.,.,.,/...-, .,.,,ri-'7 -'l'l<i-' "> .'1<i .-'13- C :J!J.l 1, / ,'11,,,~, l1 I 'L £ \I "'" C"c..~ i -...7' •7'/ , . , · / cf'- 1 I , ,..,..,_ / ~,,,_.,,,... '-~..-, / _,,<..,-.., :.?".,.., I 7' 

DATE Am /3C· q~,,I .~y·f · ~ "'JC) :{," i/ ?_&/ .'if ;';,,, C' _:I;.,£} '/ 3',>/ -::,c/ 5,~ ~,7'7 

1.-;1 ... ,~3 Cm N,3 ::rc.,,c, _;:;'c:; 7 l~•g" -~7/ '.~ 7.:2 ~1,"{, ?,f;,7 ;37/ -;j7/ ·,;-7/ ~'-77 
::f::S'&'~::::;:~=;=;:;:::::::; Ji\!f:: \tit ::::tiii }:[(= i'.i:::::§\ :1; =::: :ffiit1i:: ::::::I:i; =:}j \ i'.Iitt}:yf :)ti'~'::::~/ ;,:))i\:'i'!: f=;:;~i/f :, \:i:/,F'.-:{i :/j{·y;-:. \:)fyj:i ::;:,•t (:~··. 

SCT/SUIFT Np 15/ J:j-/ l'tct· /~5/ 153 1.51 /'1~ i'i'l / .. /'l 1~1· ,:;-c /-? '>J 

1~ttA /i ~:. Pu It~ ?- " . . 7t -' jJ'{ :).~/ },Ji ;2:::i.7 2-;i.l., ;:2:;,7 '221 2:2.1/ ~_x·; :;i.:J. 7 

DATE Am 131 3t/). 3v l .J/·t·· 3t14 §cc> ).'/7 ~'ir "J(' I. °3t' I J,:, ;i ~'ff 

o/ -3-- '/d Cm 1~5 2.t. c( 
"7 C 
7'- 1 :}(,/5 -~7( 5JI -~ t•' ' ~c,,7 ·?7/ 17' ~11 ? t,-/ 

rE: Np ( mNp) peak must be at ch 150 +/- 10 (3. 2 - 4.4) or ch 80 +/- 10 ( 3 .1, 1.1 - l. 4) 
Pu ( :u~Pu) peak must be at ch 229 +/- 10 (3. 2 - 4 . 4) or ch 113 +/- 10 ( 3. 1, 1.1 - 1. '1) 
Am (WAm) peak must be at ch 300 +/- 10 (3.2 - 4.4) or ch 139 +/- 10 (3. 1, l. 1 - 1. 4 ) 
Cm ( l••Cm) peak must be at ch 368 +/- 10 (3.2 - 4 . 4) or ch 160 +/- 10 ( 3 . 1, 1.1 - l. 4 ) 
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COUNTS CNT TIME 

243204 
243.913 
244 771 
243758 
243766 
243637 
243514 
243765 
243849 
241044 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

C/M 

48631 
48773 
48944 
48742 
48743 
48717 
48693 
48743 
48760 
48799 

WHC- SD-WM- DP-050 
REV 0 

co1Nc conn 

~ 307 
309 
311 
309 
309 
309 
308 
309 
309 
310 

conn CIM 

48938 
49082 
49256 
49050 
49052 
49026 
49001 
49052 
49069 
49108 

GEOM 

0.4987 
0.5002 
0.5020 
0.4999 
0.4999 
0.4996 
0.4991 
0.4999 
0.5001 
0.5005 



- COUNTS CNT TIME 

242703 5 
243638 5 
243386 5 
243764 5 
244275 5 
244108 5 
244275 5 
243645 5 
243015 5 
244057 5 
243516 5 
243510 5 
243627 5 
243690 5 
243901 5 
244466 5 

WHC-SD-WM- DP-05 0 
REV 0 

C/M CO/NC CORR 

48531 306 
48718 309 
48667 308 
48743 309 
48845 310 
48812 310 
48845 310 
48719 309 
48593 307 
48801 310 
48693 308 
48692 308 
48715 309 
48728 309 
48770 309 
48883 311 

CORR C/M GEOM 

48837 0.4977 
49026 0.4996 
48975 0.4991 
49052 0.4999 
49155 0.5009 
49121 0.5006 
49155 0.5009 
49028 0.4996 
48900 0.4983 
49111 0.5005 
49001 0.4994 
49000 0.4994 
49024 0.4996 
4903:7 0.4997 
49079 0.5002 
49194 0.5013 

20 



Obs 
=::;-
u::, ..,,,.... .. 
c:::l en 
~ m COUNTS CNT TIME -m 
0"1 

242920 5 
242932 5 
242052 5 
243038 5 
242907 5 
242795 5 
243214 5 
243707 5 
242647 5 
241653 5 

WHC-SD-WM-DP-05 0 
REV 0 

C/M cotNC conn 

48575 307 
48577 307 
48401 305 
48599 307 
48572 307 
48550 306 
48634 307 
48732 309 
48520 306 
48322 304 

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

conn CIM GEOM 

48882 0.4981 
48884 0.4982 
48706 0.4964 
48906 0.4984 
48879 0.4981 
48856 0.4979 
48941 0.4988 
49041 0.4998 
48826 0.4976 
48625 0.4955 
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DET I 

SCT/SHH'T 

&~A/f)tr-, 
DATE 

'j'., 2'1 >)3 

SCT/SHIFT 

1n1.13 74 /c~ 
DATE 

</ -~--13 

SCT/SHIFT 

f_;;t,,6 /1-Ci 
DATE 

'3 ✓ ~/ ... 'lg 

3CT/SHIFT 

{,1:r- A-G 
DATE 

l 2 3 

Np <g~ J:!:F;;. ;'!') 

Pu /IC; :)_·-, ~-. ~'-' ,v~; 
Arn 13{ 3t::~ J 
Cm //,1) -7~,9 JY 

Np ~/ /5/ ).. 

Pu i~ Cf ,~, ~/, 
_,. j,'~ . 

Am /35 " ,1 .. 

16'1 !lwf 
y ·..,.. 

Cm 

Np ?I J5?.. J<fS' 

Pu Io'/ .)3/ J.)y" 

i35 
r St15 3~,1 Am 

Cm j:,~f ~ :?l!· .... ,,,:r ,..;>.-· 

WHC- 50-WM- OP-050 
REV 0 

. 4 5 6 7 

;,lf 151 }'/:J -- ,ri-i; 

,J)'I J:)'} ~J,o ,;;9 
:u,c, 3c/ :) 93' -~ :-, / 

~t.·9 ;ft,,( ~=, -:;t_,3/ 

J"lr i5"A /./.1 J"f-7 
j{).1 ;;i30 ;?;y ;);lf;;, 

Si,Jt:J 5,p';'< ..$~t?I do'/'1 1~, ~7/ ~~;;. g1v7 

I 'Io/ JS.'). 1<17 

.J:;. 'f ~JO _;J,;.7 

3c)/ ,3c,_}. :z99 
3~~ 3C--f 3&7 

8 JUPITER II 

J¥'? i 1/7 /6-V /61 /~7 
-~:?.1 .2:2'? ~-"C . ::;, :;23/ J. ;;c; .. 7 

~;0 -~ '> / :::?t::3 3c3 _x;c, 

3t->3" ':J7/ ..,7.:).., :.(",7 )._ ~&;9 

J,l'f 150 i'-1~- /~--C ,_..,·z.· 
%1-7 ;:;13 t,-, ;?3£~ 

I 

;~3C ,A,J.j 

~q7 -, :3 _x; :k::l 3~=;;} 3ci 
qts,7 ;:;;~ jJ;? :;Tl/ -37Z, 

t¥i J</F J </9 151 :/'/? 
:i,;z.t,, Jl/1-f ;:;;i '1 ;i.3/ ~~'if 

::z 9 g 30/ 3cJ2- 3tJZ- - ,~;. 99 

3 "'" 
370 -~7/ ;; 7 / - 3&5' 

Np -1~, /t1-/ }'-/'-/ /uc? /6~ }£.1<:t i4~ }t:./<,{ /1-/9 /'-19 /SC /f1 
~ 

Pu /~t:/ ·-~~- .~;~:, .:J.~l crf / -~'):,.;- ').;lf., .,,~7 .~,.:fl ;j;~ /{7 C> ~ .'j' 

Am /;~,C/ .:z~/ ~/~ :Jt?/ .3~,~ .~'°7 ~/f cP,qc/ _;i,:: ~ 3,(1;./ -~"' ,:::J ~~/ f.; 

C/-; -<'/.3 Cm ~ ·"7t;f' ~c,; ';., 3l.>Y q7D ~C? q,h ;Jr.{:, '37/ ;:;7/ '37/ ;~~ 
::1i::==a

10'iIIl 1
AI:i'-I

1
:1I:::i:::: :::iti::: r::::@']1] t:f; ::;:::i =:::: i::t:::5:iritt ::I::=::::; t::~f 1::::111:t ::t11i:::: :::::::::::i iiI~t l!!ittiJ:s==: \t:1~=:::l=4'? i:t:tJf\ :?fFtl''.' ::t::F?J) .t!:!f.'?f 

SCT/SHIFT Np 1D /5,;1.. It/"? /i/9, ,r;-3 /.t;-CJ ,~,q JLj<,{ l-1'? l't't /.Sl; J•./':J 

f1.1t6 h /{iv Pu /~ ~f ~~~1 ,J..;.? -~-~ - ',J.3 / ?.~7 -~0 7 ,~-:1.7 ~;2. 'l :J,?, 1 P.3 C :;).!).? 

DATE Am /3C- f?/'J/ ,~'?f" ~7<!,J :Jcu:; -:;i..:/? _;;/;{:1 ,1-,1'7 3<,>/ g,,j 5,-,'SI :1~19 

3/--~ ,-9,:3 Cm / ,')3 ::rtvY ~.;7 _:~-:?" 37 / ~},.1 ~:~~1 ~l•7 37 / ;;:;-,7 / ·1 "7 / -qfi.;/ 

:::[5\f~?:i=iiffiiji:;')iiiif :::::~Rt ::1i:;;:/@i}r f iit~=fi!}I i:{(§it!§f ,::::::'i'§}tH :;il:Jiiffl i::f/4\'i{' }f)i'fj\ )i!il4I'i\ :'!:if r::?i\ :/ti=}\{: ://Y:?s{ :}::'1·; '4 _. 

SCT/SHIFT Np 1'1 /:5-/ J-t11· ;q<f 153 Is-/ 10/ I 'f1/ I'/ 'l l~'l ;:i'C: /.:e~ 
1;,ttA /I --l:.. Pu le~ J" ·, , 71. -· jJ:{ ;).~/ ;),Ji ;2,;i.7 2-:il- ::i:i.1 '2.11 2:2.1/ ;l_;x':, :;.a7 

DATE Am 13/ ,., ~~ ::J(.· . 3t7/ :fl'£.' ~t-'4 fcO ;i.C)'i ~c;r "Jc" I. ~t> I -, .:i p,·, ;!'ff 

1 ~ c· '?, 1¢ Cm /~5 ~1</ 7,f :}t;,f ·:; 7 ( 7JI -~ t .-f?, ~C·i' ?11 ·g7t ~// ? {,-;/ 

fE: Np ( l)lNp) peak must be at ch 150 +/- 10 (3.2 - 4.4) or ch 80 +/- 10 ( 3 .1, l.l - l. 4) 
Pu (2.l~Pu) peak must be at ch 229 +/- 10 (3.2 - 4.4) or ch 113 +/- 10 ( 3. 1, 1.1 - 1. II) 
Am (WAm) peak must be at ch 300 +/- 10 ( 3. 2 - 4.4) or ch 139 +/- 10 ( 3. l, l. l - l. 4) 
Cm (lHCm) peak must be at ch 368 +/- 10 (3.2 - 4.4) or ch 160 +/- 10 ( 3 . l, l. l - l. 4) 

22 
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SAMPLE 
E8607. -8730 

RADIONUCLIDE 

-
Co-60 

Cs-137 

Eu-154 

Eu-155 

VHC-SD-WM-DP-050 
KEV 0 

uCi/L 

5.S0E+0l 

9.80E+02 

8.20E+0l 

4.19E+02 

DENSITY 
34.1372 G/L 

uCi/G 

1.61E+00 

2.87E+0l 

2.40E+00 

1.23E+0l 
I 

: 



I •• 1.J 1 ~ \ • • I I L ••. ,. ·-

CALIEc Ven;ion 2,0{, WHC-50-WM- OP-050 
REV 0 

222-5 COUNTING ROOM WESTINGHOUSE HANFORD 

CAL> EFF 
MCA UNIT NUMBER (2)t 1 
ADC UNIT NUMBER (1,0): 1 
DETECTOR NUMBER< 12): 4 
MCA MEMORY REGION <FULL>: 
DATE SPECTRUM COLLEClED: 1-APR-93 
TIME COLLECT STARTED: 12 :00 
GEOMETRY NUMBER ( 1 ~!): 41 

~ 

GEOMETRY DESCRIPTION: 22cc LIQ 
ACTIVITY UNITS ( uCi) ! 
CROSSOVER ENERGY: 165,853 
cnLIBRATION SOURCE EHTRY OPTIONS: 

TYPE A CAr::Fn AGE RE llll::N rem MMH.l(1L ENTF~Y, 
TYPE AN INTEGER (0 - 999) TU USE A SOURCE LIBRARY, 
TYPE A PLUS SIGN BEFORE THE INTEGER <+O - +999> 
TO CREATE A SOURCE LIBRARY DURING MANUAL ENTRY, 

OPTION! 441 
42B47-A 22cc LIU 
[IO YOU Iii AN T T O E NT E F: fl NY E FF I C I Ul C '( F' 0 II n S 11 MIIHI LL Y OHl ) : N 
DIMENSIONAL UNITS OF STANDARD: En 
SIZE OF STANDARD IN EA 1,00000 
NUMBER OF POINTS: 11 
AC T I V I T Y I N H I C RO CUR I ES C: Yl:: G /NO ] : 

PEAK 1 
ENEF:GY: 

irr.:1i-1i ~ill: oNE3 !i1 ~7,i'? 0E + ?,~ ooo oooE-o l. 
HALF-LIFE: D15BOOO 

. DE c A Y T I ME ~ o , o o o o o o E - o 1 t1 urn • > : 1 - r E 11 --9 ~~ 
TIME OF SOURCE CALIBRAT I ON: 12:00 
DECnY TINE: 6,120000E+05 MtHS 

EFFICIENCY= 2,~50463E-02 <+ - L,311 7~ BE - 04) 

PEAK 2 
ENERGY! 88,034 
ACTIVITY: 2.065000Et02 
ACTIVITY ONE SIGMAt O,OOOOOOE-01 
HALF-LIFE: D462,6 
DECAY TIHE < 6,120000Et05 HINS.)l 

EFFICIENCY= 7,949910(-02 <+- 4,352131.E-04) 

F'EAK 3 
ENERGY: 122,061 
ACTIVITY: 1,881000Et02 
ACTIVITY OHE SIGMA: O,OOOOOOE-01 
HALF-LIFEl D271,B 
DECAY TIME ( 6,120000E+05 MINS,>: 

EFFICIENCY= 1.082324£-01 Ct - 6,692147E-04) 

PEAi< 4 
ENERGY: 165,853 
ACTIVITY: 2,284000Ef02 
ACTIVITY ONE SIGMA: O,OOOOOOE-01 
W"ILF - LIFE ! [t137, {,6 
DECAY TIHE < 6,120000Et05 HIHS,)! 

E r::-r T ~ T r. II r '( .. 1 . _r, / .!.. ~ -~ -~ f~ ·- /\ 1 / .,. -·· 1 . " ' C "':' _/, ,1 I: - . I \-~ \ 

'· 
' 



LOG(EFF) = -S,798443Et01 + 2,284603Et01*LOG<E> - 2,337798EtOO*LOG(E)-2 

PEM~ 5 
ENERGY: 391,668 
ACTIVITY: 7,301000Et02 

WHC-50-WM- OP-050 
REV 0 

ACTIVITY ONE SIGMA: O,OOOOOOE - 01 
HALF - LIFE: U115,09 
DECAY TIME ( 6,120000Et05 MINS,): 

EFFICIENCY= 5,422120E - 02 (t- 5,866320E-04) 

F'EAK 6 
ENERGY: 513,990 
ACTIVITY: 1,252100Et03 
ACTIVITY ONE SIGMA: O,OOOOOOE-01 
HALF-LIFE: D64,84 
DECAY TIME ( 6,120000Et05 MIN S ,)! 

EFFICIENCY= 4,084660E-02 <+- 1,8B2325E-03) 

f'EAK 7 
ENERGY: 661,650 
ACTIVITY: 8,032000Et02 
ACTIVITY ONE SIGMA: O,OOOOOOE-01 
HALF-LIFE: D11020 
DECAY TIME C 6,120000EtOS MINS,)! 

EFFICIENCY= 3,647674E-02 (t- 9,170283E - OS) 

F'EAK 8 
ENERGY: 898,021 
ACTIVITY: 2,014700Ef03 
ACTIVITY ONE SIGMA: O,OOOOOOE-01 
HALF - LIFE: D106,61 
DECAY TIME < 6,120000EtOS HINS,): 

EFFICIENCY= 2,626686E-02 Ct- 2,5S2038E-04) 

f'EAK 9 
ENERGY! 1173,240 
ACTIVITY! 1,092600Et03 
ACTIVITY ONE SIGMAl O,OOOOOOE-01 
HALF - LIFE: D192S,3 
DECAY TIME ( 6,120000Et05 HINS,): 

EFFICIENCY= 2,150980E-02 (t- 6,404292E - 05) 

F'EAK 10 
ENERGY: 1332,500 
ACTIVITY: 1,093200Et03 
ACTIVITY ONE SIGMA: O,OOOOOOE-01 
HALF - LIFE: D1925,3 
DECAY TIME < 6,120000EtOS HINS,J: 

EFFICIENCY= 1,974500E-02 <+- 6,00S783E-05) 

PEAK 11 
ENERGY: 1836,130 
ACTIVITY: 2,135300Ef03 
ACTIVITY ONE SIGMA: O,OOOOOOE-01 
HALF-LIFE: D106,61 
DECAY TIME ( 6.120000E • 05 HINS,J: 

EFFICIENCY= 1,S3743SE-02 (t- 1,418405E-04) 

SYSTEM EFFICIENCY COEFFICIENTS, PART 2 

LOG(EFF) = 1,227066Et02 - 7,976722Ef01*LOG<E> + 1,920272E+01tLOG(E)"2 
- 2,059581EtOOtLOG(E)-3 t 0,221420E - 02*LOG<E>-4 
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Lab Segment Serial No. 
0 

Instrument: 

Technologist: 

Ending Time: /...£:' cJLP 

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

WESTINGHOUSE HANFORD COMPANY 

222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 

Samplft Prep: 

Chemist: 

/77:;L 
WHC-SD-WM-DP-050 

Comments:--------------------------------

Description Lab ID Description Lab ID 

1 (J:J ,)NI E-R !. 11 7,X'1A n 11 

2 <111 /t.i./c) 9, (:: Xji, -c 12 

3 ~~,., '~ 13 

4 14 

5 15 

6 16 

7 17 

8 18 

9 19 

10 20 

Standard Primary Book No. Second Book No. Third Book No. and' Final Vol. of 
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard 

~ J }i/\ C, /') Al/()-/'. I (°"IJ,n } ,:J/ I) l.J 0- //(',I,, I 1'I,.J1n-17k .,_; <rn r,u-A / 1 - - ~ , / 

~ 

:; , t' 

A-6000-881 (03/921 



WHC-SD-WM- DP-050 
REV 0 

ANALYTICAL BATCH SUMMARY SHEET 

METHOD: , 

Ac/d /?/v/-·Jr 
DA/,TAR~ 
R 711 ti7 

PREPARED BY: 

SPLNAME 
f1/) 
57,. Ii-.. 

NARRATIVE: 

,;7 

R.K. FULLER 

SPLID 
R, t/y CJ.J 
, _...,_ y/2() 7 

.. 

01/': co,;LETE: 
rf?. J/ 'f✓ 

g/L g/L REMARKS 
DIGESTION RESULT #1 RESULT #2 . 
A~,cl d -c, IOD.r-. 
'7 er ., 3'½1?"J? . '/ 

0 . -

NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH 
UST SPECIFIC PROBLEMS/VARATIONS FOR THIS BATCH: 

.~ rr --
2 -31-13 

90 
h.,Q 



,r 

WffC-SD-WM-DP-050 
REV 0 

ACID DIGESTION ANALYSIS 

k ,,. , No S."'P'C Po,n1 0a1e : ._ • ·. , Tifne III WO Pt iot11w 

E 8607.-8700 H&RWC 4-12-93 13:' 2 • 26 
Otternun,11on t.Ae1 hoo:S11nd1rd 

ACD DGST LA-505-159 G/L 
Somplt S,Jt 

? 

JAR ID# ....... ...=..,:.=.. . 

GRAMS SAMPLE .f:S ~. 
VOLUME ON , ~,1 'J, / 
COMPLETION ,o2J V ,1 A 

· · tf(.J'/'f:, 

'; 

AN lyl l • 3 An1ly1I . , 

H11 

.. ····•·•·· .. , __ . - . ....... , ... :..;. 

~:EC!UEl-lCE # : 173 
l.,.!T 1 : 0. (1,:,(j[1 

J 1/ T :- : 8. 5::!,43 : : /in l.,IEI GHT: 

---> 8.5343 GRAMS 

,. 
. , ._ ~ 

C,f: / 29/ 93 (• 2 (1 : ~.t, : 3£, 
:f:~.)t·:.rt:• ·)l.·'4t " "* -' ·-' ·•···•·····•:·•·····~ ..... 

\ 

l 

E11456 
c .... 11orher 1 D 

0066WQL 

Ana lyll • $ 

BEST AVAILABLE COPY 

Fwrun1 

0 



WHC-SD-WM-DP-050 
REV 0 

ACID DIGESTION ANALYSIS 

R 4295.-8500 105 KE BASIN 8-26-93 14:47 26 
Ae-r.,na 

ACD DGST LA-505-159 % RECOVERY E11456 0 
Cu11omer 10 

STD 

LMCS CHECK SAMPLE 
LMCS ID .,. 
/3/1/0-l ~ 
/ l; l'J / Cl- .O .5-,.., JI: Ac I_, 
~IIJ'IP--✓ 

BEST AVAILABLE COPY 

30 



co 
U? 
,:J;j 
~ 

• C) 
en 
c::) 
m 

I 
I 

I 
1 Lab Segment Serial No. 
' R4295, E8607 
1 Analysis: 
; ICP 

Instrument: WB39939 

Technologist: TA FRAZIER / 

I 
Starting Time: 15: 13 

I Ending Time: 15:40 I 
j 

Comments: i 

I 
I 

I 

Description 
I -t.""t"":I I 1 INITIAL LMCS CHECK STD a-,1 
I 

2 HN03 REAGENT BLANK 
I 3 Samole 0066WOL 
; 

4 Duplicate 0066WQL 
5 HN03 REAGENT BLANK 
6 ENDING LMCS CHECK STD 
7 

8 

9 ' 

' 10 

WESTINGHOUSE HANFORD COMPANY 

222-S LABORATORY WHC-S0-WM-OP-oso 
REV D ANALYTICAL BATCH 

Customer ID: 
H&RWC dOH fJQL 
Sample Prep: 
NONE 

Procedure/ Rev: LA-505-151/D-O 

Date: 09/01/93 

Temperature N/A 

Chemist: B. WELS .. 

-

Lab ID Description Lab ID 

R4295-8550 11 

---- 12 

E8607-8750 13 

E8607-8750 14 

---- 15 

---- 16 

17 

18 

19 

20 

Standard Prima.ry Book No. Second Book No. Third Book No. and Final Vol. of 
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard 

ICPSST4 25Nl0B DIRECT 

ri.A 
\..:1-L 

A-6000-881 (03/921 



WHC-SD-WM- DP-050 
REV 0 

INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION 

s.,,..1 No ~mple Po
0

,nl 01te 

R 4295~-8550 105 KE BASIN 
0.11,m,n,1,on 

ICP 

Rcm1,ks. c.1,u111,on1. Ruults A I '1,'lS8 C,'l. /bll}; 
1st STD Digested STD Co s ~, · c.<..e,.. Z ,-,, JOC••g-N 
. r 5, O"o8 1oi. 7f. Flo C-. 'f.'ll.a'i 9=;.c)i 'Jc, 

:~ S,~? IOl.'Bf."'7~ . Li S.o11 IOI. ~'1~~-
• <i-~d.l ~'6-'t:J.'Jo 2"1 S',ot.JO 100.'iC% 

El1456 
Customer 10 

STD 

tv; s. 13'3 I o.l .<.c.. O')() 

An1lyst • 3 An, tr s l • • 

... ,. 

.··-:: 
Puority 

26 
Aerwnt 

0 

~ -"'· Ne, S'°,/03_ le>.:) .05,,0)11 . ·< 
mos.oii /c1.1c.~o · . . \ 
~d '-{.9'B5 c;~:7o_~o R4a.9s-asso 
PJ; s.~ol Jo'l.1~0 · - . _ . 

T,' 'f.955 <;'t, 1<P10 · 

. . ¼f s. \ S ~ Io 1 . ..O<-i ~ c. 

ks.~'& 111o.'H,. OJo 

ft'\,... S.Oll /Oi.5'1~6 .. . 

'3b <!\.i~s Cjc.soOJ0 

V Y.'1-&3 C/1."1 lr"J~ 
~e S.~\75 loS.s-0 '}

0 

'TI 'I :n &. C) s-. 'f 'I rriv 

BES~r AVAILABLE COPY 

,- ·- I 
I , : • 

: ·._ .... ; -:./· ..... . ,, 



c:;­
u:::,, 
~ 
= 

~ 

c::i­cn 
~ 
("O ....,,,., 
1.-n 
a, 

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

WHC-SO-WM-DP-050 
REV 0 

INDUCTIVELY COUPLED PLASMA ANALYSIS - ACID DIGESTION 

Seual No 0111 

E 8607.-8750 H&RWC 4-12-9°3 13: 2 26 

ICP-LIQ 
Metnod S1ana, ,d 

LA-505-151 
ReSl.lll Un111 J(_ Cn1 , ~ Code 

uG/Mt,-J f·t>:lJ El1456 

Reruns 

0 
S.mple S.ze Cuatomer I 0 

? 3lJ .. . 3. 0066WQL 

An1lyll • 3 An1ly11 • 4 An1lyll • S 

. .. -- - ----· • · ·-- -.. Hrs Hr1 Hr1 

BEST AVAILABLE COPY 

·-. ·• ~ 

33 
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WHC-SO-WM-DP-050 
REV 0 

ANALYSIS - ACID DIGESTION INDUCTIVELY COUPLED PLASMA 

Date • 
Seto•I No • S1mp11 Po,nl _ 4-12-93 13: 2 26 
E 8607 • -8750 H&RWC J(, c11.,go Code Rtrun1 

Time IHI.led 

o.,.,,.,,"•"on uG;!if:; j _ ,-,~ '1) Me1"od, St,nd1rd E11456 . Rtsull Un,11 t -

0 

; 
ICP-LIQ . • LA-505-151 Cu11omer 10 

An• lySI • 3 An1 1y s1 • • An•lyol · S 

--

Fe (f.5°r)~C,£s),?/3'i.lJ?;).:5. 1SE't . £ groo?- ~?ScJ 
C, ('ii.-,~ s£3'X, ,,)13<1. 137;,_, ;;i. 'ilel Pb {1.ocin); ") I .l'i.111o1, ,.1~ 
Cr (1,, •1}11)/3'1.137:,.d.c,~e ,,__ · .•. E . 

/'JJ (-,_,~ 'r. IJ)/"3'/. 137-;,, ?. Ob£/ \ . I,· (Ii 3)11)/31. m;J.~ S.4oE.i 
s.., ( I,,. S€ 3}, 1) / J</. I 37J. • If. o/0£ ;). .. Col ( S<17 X 11)/:,'1.rn,1,z I. 'l E.;>. 

&; ( 11 i;} 1,) /3<1.13 7-;,., I."-'< E "- J'- (I.& s°'J. '' )/J <. 1 iJ ;i_: -'· J> E <I-.. 
P O.s~1e3'):.,1)/si., :n:,., s. o E ,,__ /Ylo (~.1 ~~,iy i)l,ti,i-;,,i,.~£.a. 
s ( /.01anX.,,) h'I. ,,.,.,_, s. ~ ?E;,.. Sb fra, ),,)hv. ma.,J.fi? Ed-

"3 (I. ,, ' .. -u_ I ~/3'1. ma.· t n HJ- · v ( >1.;;ij ·~ I .Nma. I. ii£.;_ . 

fl, c ~. 1 '1. 11) 13'-I ., m., I. o> E I Ile C 7<1.; X, ,) I J'l.1I/ a , ~-'Ill€. 1 -~-
N ~ <:l<l 1 "J. 11)/ l'-1,ma .,_ ;,.;, e ~ Tl r ,,'Ix 11)/l'l.13

1 
a ::,i. 

11 

E. -;i. 
Mo (1 "1. 1'].,,)J~.l3)'d.~ 5 .. '?o 

R3 c,_,'. i~~,i)l~,13,a~ "· 38' 
• ; _: • • 1 • • \ ~ •. ' .. • • 

BEST AVAILABLE COPY 
L _________________________ ~3~ 



~....., 
u:; 
u::, -• Cl en 
~ m 
"""""" t,""t"";i 
en-

Identity 1: SST4 Identity 2: Quality Control 3:13 PM Septenber 1, 1993 WHC-S0-WM- DP-050 
Task name: TWC93 
SB11Fle Weight : 1.0000 Solution Voll.Ille: 1.00 

REV a 
On· Peak Integrations : 3 Off·Peak Integrations : 

----------------------------------------------------------------------
Zr Sr Bi Si AL Co Cu 

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

Mean 5087.581 5093.343 4912.847 4821.142 4958.041 5043.859 4964.302 
s.o. 4.760 14.814 22.527 9.763 8.986 14.047 10.656 
X R.S.D. 0.094 0.291 0.459 0.203 0.181 0.278 0.215 

Zn Ni La Fe Ca Cr Nd 
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

Mean 5039.913 5133.299 5087.823 5127.649 5184.658 5168.938 5249.406 
s.o. 8.147 8.185 7.993 15.238 11.355 7.190 25.410 
X R.S .0. 0.162 0.159 0.157 0.297 0.219 0.139 0.484 

Ce Sm Ba p s Mg As 
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

Mean 5032.395 5043.945 5177.172 5008.377 4823.882 5011.435 4975.080 
s.o. 3.960 6.031 15.111 154.708 71.514 10.544 27.555 
X R.S.0. 0.079 0.120 0.292 3.089 1.482 0.210 0.554 

Mo Se Ag Pb Ti Cd B 
(ppb) (ppb) . Cppb) (ppb) (ppb) (ppb) (ppb) 

Mean 5088.157 2875.805 4984.880 5207.222 4954.674 5152.409 5039.642 
s.o. 14.098 20.440 _8.842 24.685 11.038 10.760 13.036 
X R.S.0. 0.277 0.711 0.177 0.474 0.223 0.209 0.259 

Mn Sb V Be TL 
(ppb) (ppb) (ppb) (ppb) (ppb) 

Mean 5076.903 4825.013 4983.153 5274. 797 4771.975 
s.o. 4.495 51.056 5.165 8.981 46.586 
X R.S.O. 0.089 1.058 0.104 0.170 0.976 

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

SIGNATURE AOOVE REPRESENTS CBF.MICAL TWIOOLOGIS'l'/CHF.MIST '!BAT 
~LETED/VERIFIED THE CALIBRATION/ANALYSIS ON PAGES ~,$' 'ID J./-/ . 

Li 
(ppb) 

5076.557 
30.485 

0.601 

u 
(ppb) 

447.967 
1275.914 
284.823 

Na 
(ppb) 

5103.279 
30.868 
0.605 

K 
(ppb) 

5848.441 
8.791 
0.150 
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Identity 1: HN03 Reag Blank Identity 2: Direct 3:15 PM Septent>er 1, 1993 WHC-SO-WM-DP-050 
Task name: TWC93 REV 0 
Saq>le Weight : 1.0000 Solution Vol1.111e : 1.00 
On·Pealc Integrations : 3 Off-Peale Integrations 

----------------------------------------------------------------------
Zr Sr Bi Si Al Co Cu Li 

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

Mean 6.881 2.725 39.882 20.928 2.343 ·2.726 2.899 3.336 
S.D. 1.144 0.451 17.066 1.025 3. 106 1.129 0.594 0.418 
% R.S.D. 16.631 16.564 42.791 4.898 132.582 41.419 20.508 12.526 

Zn Ni La Fe Ca Cr Nd u 
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

Mean 8.651 6.788 3.9n ·3.596 5.341 ·3.422 39.375 482.426 
s.o. 0.899 3.TT9 0.031 4.415 0.708 1.384 13.695 745.462 
% R.S.D. 10.389 55.672 0.787 122.766 13.252 40.438 34.782 154.524 

Ce Sm Ba p s Mg As Na 

m (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

r...o Mean 29.335 24.397 3.017 67. 143 6.686 3.133 5.593 13.497 
(,.JO s.o. 14.076 11.398 0.492 38.151 10.399 0.600 8.742 4.423 =-

If 

Cl: 
% R.S.D. 47.983 46.717 16.321 56.820 155.522 19. 155 156.288 32.TT2 

a"") 
~ Mo Se Ag Pb Ti Cd B K m - (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

m Mean ·0.905 0.099 14.730 ·24.405 1.939 2.210 11.655 804 .841 en 
s.o. 2.345 18.056 2.242 16.142 0.496 1.364 3.461 31.013 
% R.S.D. 259.222 18288.675 15.218 66. 140 25.574 61. 715 29.695 3.853 

Mn Sb V Be Tl 

(ppb) (ppb) (ppb) (ppb) (ppb) 
Mean 2.477 ·34.811 4.549 3.116 54.927 
S.D. 1. 231 37.508 1.041 0.246 8.638 
X R.S.D. 49.695 107.749 22.874 7.895 15. 727 

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



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

Identity 1: E8607 Sam 0066IXIL Identity 2: 34.1372g/l Acid Dig 3:21 PM September 1, 1993 
Task name: TWC93 
Sar,ple Weight : 1.0000 Solution Vol1.111e: 1.00 WHC-SD-WM-DP-050 
On-Peak Integrations : 3 Off-Peak Integrations REV 0 
----------------------------------------------------------------------

Zr Sr Bi Si Al Co Cu Li 
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

Mean 41n.265 1079.996 430.427 20616.954 210998. 714 305.902 18075.372 110.868 
S.D. 16.671 3.802 14.221 78.130 411078.733 1.851 65.300 0.490 
X R.S.D. 0.399 0.352 3.304 0.379 194.825 0.605 0.361 0.442 

Zn Ni La Fe Ca Cr Nd u 
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

Mean 21738.992 1347.997 -116.453 -ns1.143 74015.923 5640.809 2248.074 15932942.798 
S.D. 85.225 9.003 12.937 0.000 266.467 41.536 16.075 55635.259 
X R.S.D. 0.392 0.668 11.109 0.000 0.360 0.736 0.715 0.349 

Ce Sm Ba p s Mg As Na 
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

~ Mean ·1932.667 12950.910 3807.200 17813.001 10697.887 11411.2n 386.683 3862. 154 
, U0 S.D. 36.226 27. 196 13.342 303.279 199.363 42.n5 4.385 36.300 
:~ . 

• X R.S.D . . 1.874 0.210 0.350 1. 703 1.864 0.373 1.134 0.940 
-~ 

a-> 
C) Mo Se Ag Pb Ti Cd B I( 

m (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) ··.~ 
.m Mean 179.644 ·148.074 504.321 9412.934 1816.157 4366.573 -1179.616 3972.107 
Ci S.D. 1.567 33.633 _6.461 65.994 9.6n 4.879 6.310 10.566 

X R.S.D. 0.872 22.714 1.281 0.701 0.533 0.112 0.535 0. 266 

Mn Sb V Be Tl 
(ppb) (ppb) (ppb) (ppb) (ppb) 

Mean 21313.538 4556.643 5785.513 672.387 8296.807 
S.D. 59.936 62.722 39.625 3.006 80.237 
X R.S.D. 0.281 1.3n 0.685 0.447 0.967 

---- --------------- --- ·---------- ------ ---- -- ---- ----- --- -------------

37 



Identity 1: E8607 Sam 00661,/QL Identity 2: 34.1372g/l·1ml in 10 3:26 PM Septetli:>er 1, 1993 
Task name: TWC93 
Sanple Weight : 1.0000 Solution Volune: 1.00 WHC-SD-WM-DP-050 
On·Peak Integrations : 3 Off-Peak Integrations : REV 0 
----------------------------------------------------------------------

Zr Sr Bi Si Al Co Cu Li 
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

Mean 420.876 112.893 ·0.601 2020.574 71249.398 27.384 1885.393 9.515 
s.o. 2.623 0.247 10.IT4 6.004 190.182 2.332 0.806 0.881 
% R.S.D. 0.623 0.219 1792.3IT 0.297 0.267 8.516 0.043 9.257 

Zn Ni La Fe Ca Cr Nd u 
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

Mean 2406.490 140.455 ·43.385 156660.746 8586.236 604.333 215.689 1635871.813 
s.o. 6.888 2.501 2.318 412. 147 8.866 7.032 11.612 926.556 
% R.S.O. 0.286 1. 781 5.342 0.263 0.103 1.164 5.384 0.057 

Ce Sm Ba p s Mg As Na 
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

t.r'; Mean · 414.761 1321.456 389.350 1873.299 1085.558 1269.592 32.489 381.618 u:;, 
u;;;;, s.o. 11.348 8.219 0.585 22.026 14.629 2.741 8.111 7.053 =:- % R.S.D. 2.736 0.622 0.150 1.176 1.348 0.216 24.964 1.848 
~ er, Mo Se Ag Pb Ti Cd B IC c:)i 
("'O (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 
--= 
m Mean 16.890 ·23.679 15.443 1015.646 178.685 494.530 ·125.009 747.316 
CT')' S.D. 1.217 9.589 1.423 4.898 1.314 1.333 2.319 13.429 

% R.S.D. 7.205 40.494 9.214 0.482 0.735 0.269 1.855 1. 797 

Mn Sb V Be Tl 
(ppb) (ppb) (ppb) (ppb) (ppb) 

Mean 2335.902 515.541 551.081 73.389 700.555 
S.D. 2.546 52.615 4.135 0.619 18.812 
% R.S.D. 0.109 10.206 0.750 0.844 2.685 

----------------------------------------------------------------------
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WHC-SO-WM-DP-050 
REV 0 

Identity 1: E8607 Dup 0066WQL Identity 2: 34.1372g/l·1ml in 10 3:30 PM Septenber 1, 1993 
Task name: TWC93 
Saq:,le Weight : 1.0000 Solution Vol1.111e: 1.00 
On-Peak Integrations : 3 Off-Peak Integrations : 

·····--··-------------------------------------------------------------
Zr Sr Bi Si Al Co Cu Li 

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

Mean 426.150 115.521 ·5.407 2067.367 n4o8.239 28.628 1923.056 10.688 
s.o. 3.081 0.891 3.376 17.206 547.948 2.862 16.598 1.139 
X R.S.O. 0.723 o.n1 62.439 0.832 0.757 9.996 0.863 10.654 

Zn Ni La Fe Ca Cr Nd u 
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

Mean 2454.430 140.969 ·32.658 159968.629 8795.196 617.217 218.656 1673845.624 
s.o. 16.343 0.743 4.046 1220.855 n.o39 5.611 20.622 15130.167 
X R.S.O. 0.666 0.527 12.390 0.763 0.819 0.909 9.431 0.904 

Ce Sm Ba p s Mg As Na 
u::, (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

~ Mean ·381.919 1364.767 397.928 1590.629 1078.316 1293.233 32.743 380.750 
==-- s.o . 17.876 15.793 3.448 60.656 24.007 10.855 3.490 6.084 

• c::Jc X R.S.O. 4.681 1.157 0.867 3.813 2.226 0.839 10.658 1.598 
en 
c:), 
~ Mo Se Ag Pb Ti Cd B I( 

~ 
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) m 

Ci Mean 17.678 21.554 19.846 1060.723 182.629 506.800 • 125 .894 667.796 
s.o. 2.861 25.278 _0.384 4.959 1.593 4.533 5.187 38.096 
X R.S.D. 16.185 117.276 1.935 0.467 0.872 0.894 4.120 5. 705 

Mn Sb V Be Tl 
(ppb) (ppb) (ppb) (ppb) (ppb) 

Mean 2386.230 580.689 561.832 74.537 654.158 
s.o. 17. 722 9.3n 5.563 0.619 22.000 
X R.S.D. 0.743 1.615 0.990 0.831 3.363 

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



Identity 1: HN03 Reag Blank Identity 2: Direct 3:36 PM September 1, 1993 WHC-S0-WM-DP-050 
Task name: TWC93 REV 0 
Sanple Weight : 1.0000 Solution VolUlle: 1.00 
On-Peak Integrations : 3 Off-Peak Integrations 

----------------------------------------------- -----------------------
Zr Sr Bi Si Al Co Cu Li 

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

Mean 1.007 -0.194 39.701 4.207 21.141 -5.097 -0.368 -0.834 
S.D. 1.688 0.000 18.208 3.807 6.293 1.129 0.385 0.631 
X R.S.D. 167.615 0.000 45.862 90.494 29.767 22.154 104.487 75.635 

Zn Ni La Fe Ca Cr Nd u 
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

Mean 5.252 3.307 -8.013 1.526 2.366 -3.623 1.952 ·551.344 
S.D. 0.566 3.860 4.013 3.714 0.143 1.663 13.815 206. 754 
X R.S.O. 10.781 116.716 50.088 243.333 6.063 45.900 707.817 37.500 

Ce Sm Ba p s Mg As Na 

r--
(ppb) (ppb) (ppb) (ppb) (ppb) . (ppb) (ppb) (ppb) 

(...0 Mean 2.219 23.638 -0.361 30.432 20.083 0.285 -9.064 -25.460 
u:;, S.D. 1.239 1.316 0.193 6.358 5.811 0.000 9.489 3.901 =-

• X R.S.D. 55.810 5.568 53.360 20.894 28.933 0.000 104.689 15.323 
CJ er, 
c::, Mo Se Ag Pb Ti Cd B I( m 

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) _,,,,.c 

m Mean -3.560 10.385 1.821 0.487 ·1.398 • 1.222 -1.574 419.084 er, 
S.D. 1.098 9.533 .0.300 4.907 0.174 0.167 1.402 21.132 
X R.S.D. 30.833 91.794 16.498 1007.933 12.430 13.652 89.104 5.042 

Mn Sb V Be Tl 
(ppb) (ppb) (ppb) (ppb) (ppb) 

Mean -0.570 -4.668 1.241 0.082 -4.277 
S.D. 0.118 36.434 1.041 0.376 22.962 
X R.S.D. 20.769 780.549 83.834 458.251 536.814 

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

Identity 1: SST4 Identity 2: Quality Control 3:37 PH Septenber 1, 1993 WHC-SD-WM- DP-050 
Task name: TWC93 RH 0 
S~le Weight : 1.0000 Solution Volune: 1.00 
On-Peak Integrations : 3 Off·Peak Integrations : 

---- ----- ----------------------- ----- ------------------------------ -- -
Zr Sr Bi Si Al Co Cu Li 

(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

Mean 4956.161 4952.620 4828.665 4723 .421 4863 .335 4886.314 4869.065 5007.917 
S.D . 22.581 27.669 41.114 23.926 45.826 15.831 21.940 31.793 
X R.S.D. 0.456 0.559 0.851 0.507 0.942 0.324 0.451 0.635 

Zn Ni La Fe Ca Cr Nd u 
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

Mean 4989.815 4979.940 4949.968 5026.291 5169.038 5015 .238 5100.831 · 551.344 
S.D. 25.750 16.884 31.202 30.667 25.124 14.173 33.603 473. 733 
X R.S.D. 0.516 0.339 0.630 0.610 0.486 0.283 0.659 85.923 

Ce Sm Ba p s Mg As Na 
o:; (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 
i:...o 
u::> Mean 4814.213 4958.842 5037.719 5658.153 4989.766 4875.572 4847.856 5000.603 ,..,_ 

S.D • 45. 117 24.374 27.861 106.966 105 .173 27.231 25.096 21.861 • 
~ X R.S .D. 0.937 0.492 0.553 1.890 2.108 0.559 0.518 0.437 er, 
CJ 
m Ho Se Ag Pb Ti Cd B I( -~ (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) (ppb) 

c::n Mean 4925.851 2810.333 4944.524 5106 . 254 4811.533 49TT.110 4942.468 5178.442 
s.o. 27.279 53.018 24.568 20.245 27.806 25 .140 28.299 18.301 
X R.S.D. 0.554 1.887 0.497 0.396 0.578 0.505 0.573 0.353 

Mn Sb V Be Tl 
(ppb) (ppb) (ppb) (ppb) (ppb) 

Mean 4948.494 4796.814 4855.376 5096.942 4566.038 
s.o. 21.2n 15.436 22 .513 34.323 24.853 
X R.S.D. 0.430 0.322 0.464 0.673 0.544 

-- ---------- --- ------- ------- ------- ------- ---- --------- ---- -- ------ --
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WESTINGHOUSE HANFORD COMPANY 

222-S LABORATORY 

ANALYTICAL BATCH 

WHC-SD-WM-DP-05O 
REV 0 

Customer ID: 

Sample Prep: 

Instrument: /JL- /()b ~CJ l 1J r:f(J -0 
Date: 

Starting Time: Temperature A.Id 
Ending Time: 

Comments: A.-. ~ct"t •~ -f s11/f 

di1,Jd t! T4c d ~'?J .. , f :Br~ flt~ ri'J~s 

Description Lab ID Description Lab ID 

1 11 

2 12 

3 13 

4 14 

5 15 

6 16 

7 17 

8 18 

9 19 

10 20 

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of 
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. : Standard 

L,..,e_ <: IJ1P{8~ I./~ I 
<"aiJ/~ !l/Alli:!J J. loo,.. J , 

·-._,., 

A-6000-881 (03/92J 



-

WHC-S0-WM- DP-050 
REV 0 

ANALYTICAL BATCH SUMMARY SHEET 

METHOD: DATE START: 

LA-925-106 SEPT. 9, 1993 
PREPARED BY: DATE COMPLETE: 

C. G. GRASER A SEPT. 9, 1993 
t" ,J'J-4 - ~ 5"0'iqJ 

UNITS: GIG 
SPL NAME SPLID ANALYTE RESULT #1 RESULT #2 AVERAGE APO% %REC DET LIM 

STD.144838 R4295 u 3.88E-2 100.4 

BLANK 

0066WQL E8607 u 6.42E-2 6.78E-2 6.93E-2 16.5 232.9 
RESULT #3 

7.56E-2 

NARRATIVE: ~' --~!NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH 
LIST SPECIFIC PROBLEMS/VARIATIONS FOR THIS BATCH: 

s+a"' dard result is in G/L. 

High %RPO may be caused by matrix interference, most probably Fe+++. 

High %REC on matrix-spike probably due to sample interference 

3.S0E-3 

3.38E-3 
3.48E-3 
4.09E-3 

' 

0/oCTER 



-

WHC-SD-WM- DP-050 
· REV 0 

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE 

~ ... , No. 

R 4295.-8540 

u LA-925-106 

? ,/~d-,O-.~,.,\ 

.. ~. _ _ _j H r1 Hr• 

T 1n,t Compltltd 

C>8: I 

URANIUM : LA-925 .. 106 (B-0) LIQUIDS 

R4295-8540 'olwne of waler (mL) 

1854 
}fj( i;tii/un Nan::}':(\ 'olwne of liquid in cell 

1 (sarn le + fluran + waler) 

L-10620 'olwne of s ike (mL) 

09/09/93 

c ... ,g• Code 

E11456 
Cu11ome, ao 

STD 

,;i.::,... 
.so 

(Sp 

VSA.\{ 

VSGB 

DSA.\I 

VSP 
\'TOT 

DS+S 
DF 

DDF 

1 

STANDARD 

5.04E-04 

4.5 

1 

0.1000 
5.60 

0.22 
0.1000 

5.70 

0.5 

101 
1 

lion Factor PF 1 
oncenlralion (aU/L) 3.8760E-02 

gU/L = DSA.W\'SP•CSP•Df-DDF-PFJ lit vTOT \'SUBj•(DS+S)}-DSA.\IJ'\'SA.\l) 
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection level 
Detection level=( ( 0 .0 2 •vsp•csp•or-DDPPF)/(l!VTOT /\'Sl'Bj'(DS+ S)}-DSA.\11'\'SA,\f)) 

pproved by : 

Form 1 Rev. 1 

'=--==--==-=--==-=-==~U_m=·,===;gU=/~~~1~3~.8~8~E-_0_2I 
~ U in µg/ml.:= . 3.88£+01 ~ 

DITECITON LEVEL G/L= 3.5E-03 

Date: 

Date: 

09-Sep-93 

Page 1 of 1 

tJ.,, . .... ... 



-

PLACE ANALYTICAL CARO IN BOX BELOW-DO NOT WRITE IN SPACE 

WHC-SD-WM-DP-050 
REV 0 

$er-Al NO. Sample Po,nl Time lu...O 

E 8607.-8740 H&RWC 4-12-93 13: 2 
Dt1trrT'u~ t10n Mt1fl0C ·s11ncl1ro 

u LA-925-106 G/G Rec 

? .ltJo -/o - .o ?./.:= /t 

T '" .. CompltltO 

URANIUM : LA-925-106 (B-0) SOLIDS 

8607-8740 ,·olume or 110\.er (ml) 

1 854 o"olume or sample (ml) 

:C:),:) tistJtN~\:=/,: ,·01= or liquid in cell 

2 (sample + nw-an + waler) 

AL-10620 olumt or spil.:e (ml) 

,)::#?A~~~i\{::) ~·olume or liquid in cell (ml) 

(samole + nw-an + 10.t.er + roil.el 

09/09/93 Dilution l'actor or sample 

biles!. Crams or Solids/lit.er 
Preparation ract.I,r or .ample 

b:lllcenlralion (ili/1.) in Dilest Solution 

cU /L : (~!•\ 'SP"C:Sf" DNF)/((\ 10T/\"Slr'B'DS+S-~I)" \'SAM) 
cU/c = (05,Ul'\'SP'CSP'Df'PF)/((\10i/\'S1.:ll'DS+S-DSA.\l)"\'SAWD G/1) 

E11456 

0066WQL 

CSP 

\FSA.II 
~ 

~ 

\'SP 

\'IOT 

~s 
DF 

D C/L 
PF 

Delection I.eve( = (0 .02'\'SP'CSP'Df'Pf'l000000)/((VroT/\'5't,'B'DS+S-DS~)"\'S.Ut•D G/1.)) 

111 ntrt by: 
pproved by: 

Form 3 Rev. 2 

U in r.u
7
, = 

U in µe e. 

DETECTION 1£\U in WC = 

6.42£-0211 
6.42E+04 

3.3BE+03 

,. 

26 
Rrr1,1n1 

1 

SAMPLE 

5 .04E-04 

4 .5 

1 

0 .0250 

5 .53 

0 .38 

0.1000 

5 .63 

0.72 

101 

34.1372 
10 

2:1917E +00 

6.4203E-02 



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE 

S.-r.al No S. mplt Point 

WHC-50-WM- DP-05 0 
REV D 

Time IHI.Ad Pu ou1 .-

E 8607.-8740 H&RWC 4-12-93 13: 2 26 
M tll>OO ·s 11 n01 1d Rt run, 

u LA-925-106 G/G Rec · E11456 2 
S.mp~ S,it Cu•tomer 10 

? P. 0066WQL 

Ar.1 ty11 • ' •nllylt • 3 An1ly1,t • ,t An1lpl • $ 

... ,, H11 H11 

Oatt 

\ca 
T ,nit Comr1r 1,o 

~ 6i: 
~ . •• I,. 

URANIUM : LA-925-106 (B-0) SOLIDS SAMPLE 

CSP 5.04E-04 

t8607-8740 Yolwru, of waler (ml.) 4 .5 

1 
1 854 'olwru, of sample (ml.) ~ 0.0250 

i/,'/~ ifijJ(=)':) Volwru, of liquid in cell \'SOB 5.53 

2 (sample + nw-an + ll-at.er) 

OSAM 0 .39 

IAL· 10620 'olwru, of SPike (ml.) \'SP 0.1000 

::j:;'j'f~~¼W}f}( 'olume of liquid in cell (ml.) nor 5.63 

825 79 (sample + nur...n + waler + spike) 

os-.s 0.72 

P9/09/93 Dilution f11elor of sample OF 101 

D~ CrdlllS of Solids/lit.er D G/L 34.1372 

Prenaration faclor or samole PF 10 

::oncent.ration (iU/L) in D~ Solution 2 .3150E+00 

imcenlr.tion (gU/ g) 6 .7813E-02 

gU /L = (DSAM'\'SP~• Df"PF)/ ((VTOT /VSUB•DS+ S-DSAM)'\'SAM) 
cU/c = (DSAM'VSP~•Df"PF)/((VTOT/VSUB'Ds+S-DSAM)'\'SAM•D G/ij 

Delection u-llel = (0.02'\ISP'C:Sf"Df"Pf"l 000000)/ ((VTOT/ VSUB•DS+S-DSAM)'VSAAl'D G/ij) 

Drn:cnON l£VEL in µgig = 

,~ata Entry by: 
ppro11ed by: 

Form 3 Re11 . 2 

6.7BE-02 II 
6.7BE+04 

3.48E+03 

Date : 

Date : 
13-Sep-93 ~ 

71 s1:lr. ,, 
Page 1 of 1 



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE 

. . ··- ______ ..,____________ . 

Time IHued Priouty 

E 8607.-8740 H&RWC 13: 2 26 
Me lhOO / S11no1rO Auult Uruta Charg• Codo At-runa 

u LA-925-106 G/G Rec E11456 3 
S.mpi. s,ze Cu1tome r JD 

? -:: IC) - .ltJo-lcJ-.{) 0066WQL 

-:::r 
C"'-- H r• 

u::s 
~ 

"' c::; 
en 
r=> 
m ...,_ 
m 
Cf') 

URANIUM : LA-925-106 (B-0) SOLIDS SAMPLE 

5.04E-04 

8607-8740 r.'alume of ll'aler (mL) 4 .5 

1 

1 854 ~'alume of sample (mL) \'SAM 0 .0250 

/)::) t ;;;;;fijJ{'{):: 'alume of liquid in cell \'SUB 5 .53 

2 (sample + OUMID + ,rat.er) 

DSAM 0.37 

AL-10620 ~•alume or spil:e (mL) \SP 0.1000 

:\\)i:ifui!WW?\\\ ~•alume of liquid in cell (mL) \'TOT 5.63 

82579 (samole + n= + waler + Sllike) 

DS+S 0 .65 

P9/09/93 Dilution (11Ctor of samole DF 101 

Di«est Grams of Solids/lit.er D G/L 34.1372 

Prenaration !'act.or of sample PF ,o 
2 .5821E+OO 

7 .5640E-02 

&U /L = (DSAM• \'SP-CSP'DF'PF)/ ((\"IOT /\'SUB'D5+ S-DSAM)' \'SiUI) 
&Uf & = (DSAM",'SP'C:Sl"DF'PF)/((VJ'OT/VSUB'D5+S-DSAM)'VSAM'D G/IJ 

Del.ection Level = (0.02'\'SP'CSP'DF'PF'l 000000)/((VI'OT/VSUB•Ds+S-DSAM)'\'SiUl'D G/ 1.)) 

Drnr110N LEVEL in µg/& = -t .09E+03 

ata ntry y: ate : 3 

pproved by: Date : ' Form 3 Rev. 2 Page 1 of 1 



. ' . . 

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE WHC-SD-WM-DP-050 
ru:r u 

' . . 
' . .. . . 

; .. ·;;07. -8940 I s.;:~~n~ I Dllt I Time luueo P, iort1y 

4-12-93 13: 2 26 
Ot1t, m1na110n MelhOO S11nd11C, I ;·~;~VERY cno,p, CoOe Rtrun1 

u LA-925-106 E11456 2 

~mp,, Wt.;tt~ .ozr1111- > /0 ,nt-
{l,41 Ct//.) Cu110mer 10 

, IM JtlL. 
,o511L 0066WQL 

Re:ma,11.1 . Ca1,r..1111ion1 . Rt:1ull1 Pf: I fJ .'{o SAMPLE SPI~D ID ·-
SPIKE ID I '1838 .~7 
SPIKE VOLUME.1oef'I\L 

Sp~k U>- Hl.83'1 (5,o'f ~-'lg/J.) ~ 3~. ~ ;lo fee 

( ~c!mo~L-
."-'•••y••---~~ .. - , --- ---,·l 

An.a lyst · 2 Ana 1y11 • 3 An1 1y11 · ' Analyll · 5 

- - ~- I H" - - H •t H•t H rt 

D11t T •~ Comp1t1td Lat> Un 11 Mgr I '!/~ /~j o9 /0 ~ 
~-• tR •\0 •131 

URANIUM 
=f =l~IJilifr'/' 
R4295-8940 

:m:=:ti iiiHJt.FJ? 
1854 

l'=Jj;MtffiJiliiW/:t 
1 

: NW..Him.M6t 
IAL-10620 

t=:f'=Mi'IWM::/:\ 
82579 

:=:=Jt P:~i~t}:t:t 
Kl9/09/93 

Data Entry by: 

Approved by: 

Form 2 Rev. 2 

. LA-925-106 (B-0) SPIKE 
Soike concentrntion (gU/L) CSP 

~'olume or waler (ml) 

~•oJume or fluran (ml) 

~olume or sample (ml) \IS..\M 

~olume of liquid in cell VSUB 

(sample + fluran + waler) 

\!olume of spike (ml) \ISP 

~olume or liquid in cell vror 
(sample + fluran + waler + spike) 

Deflection (sample + fiuran) DSM! 
Deflection (swnple + nuran + spike) DS+S 

0iluUon fa.ct.or of sample -- DF 

0iluUon fact.or of spike DFS 

S!like value (rnatriI) (gU/ L) sv 
Preoaration fact.or of sample PF 

l:oncentrntion (gU/U Fonn I (SAMPIE) gU/U 
t:oncen tr.; lion (gU/ L) gU/ 15 
~ Recovery 

gU/L = (DSAM•\~DF"PF) / (((VTOT/VSUB) • DS+-S - DSAM) • \'SAM) 
7.Recorery = ((gU/15 - gU/U) • (DFS / (DF • PF) / SV) • I 00 

SPIKE 

5 .04E-04 

4.5 

1 

0.0500 

5.55 

0.1000 

5.65 

0 .4 
0 .67 

405 

101.25 

3 .8600E-02 

I 10 

2 .1926E+O0 

5 .789E + 00 

232.9 

II % RECOVERY = 232.94 II 

Date: 

Page 1 of 1 



WHC-S0-W M- OP-05 0 
REV O 

Lab Segment Serial No.6_
86

() 
Analysis: 

Instrument: 

Technologist· 

Starting Time: /tJ .'oo 
Ending Time: s: o 0 

WESTINGHOUSE HANFORD COMPANY 

222-S LA BORA TORY 

ANALYTICAL BATCH 
Customer ID: 

Sample Prep: 

Date: 

Temperature 

Chemist: 

✓ 

\ 

Comments:------------------------------

OUT FOR RERUN 

Description Lab ID Description Lab ID 

1 11 

2 12 

3 13 

4 14 

5 15 

6 16 

7 17 

8 18 

9 19 

1.0 20 

Standard Primary Book No. Second Book No. Third Book No. and· Final Vol. of 
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard 

/_tr,~~ l'l'tfJJ3/ .Jt"o-\ 
~,.!;. -f.e.. ~i~ 1~'1JJJ!r/. ~.:2.c- ~ 

V . 

~~ 

A-6000-881 103/921 



PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE 
WHC-so-wM-DP-O~o 

REV a 

S.mpi. S,u 

? ./~aJ-/c,,.J- ./04.' 

S267 •. UFlC - '2-
STD~ffl~ RESULT 3,~ 
STD VAL"3,y~·-Z %REC /Of,D3 70t 
SPIKE ID/VAL /'iS@/ £.c 'j-'1j{ ~ 
SPIKE VOL. ,(4?o--, t • 

· ;... ___ , · .. 

' .:: ... - - ··· ... _- . ___ ) Mrs 

Lib Un11 Mgr 

Priority 

26 
Atruna 

0 

STD 

OUT FOR RERUN 

Ana 1r11 •• 

H ra Hra 

~ 

I~ 
~-6800-061 tR -10· 131 

URANIUM : LA-925-.106 (B-0) LIQUIDS 

R4295-8540 Volume or W'dl.er (ml.) 

1770 Volume of !runple (ml.) 

t=\t::R~ffi<l'.NoSt?:t Volume or liquid in cell 

0 (sample + n1uan + !\al.er) 

AL 10620 r.'olume or spike (ml.) 
(ff{) (o~~y!i't$}f::){ !Volume of liquid in c.-ell (ml.) 

(sample + nw-an + W'dler + spike) 

09/07 /93 Dilution fart.or or sample 

Oii!:eslion Dilulion Factor or Sample 
Preparation Factor 

C)p 

VSAM 

VSUB 

DSAM 

VSP 
vror 

DS+S 
OF 

DDF 

PF 

gU/L = (DSA.\l*\'SP-QiP•Df"DDF'PF)/(l(jVfOT/VSl/lll*(DS+S))-DSAMJ"VSAM)) 

STANDARD 

5.04E-04 

4.5 
1 

0.1000 

5 .60 

0.22 
0.1000 

5.70 

0.5 
101 

1 
1 

3.8760E-02 

0.02 is used as the Sample Deflection Reacting for Calculating Less Than Values & Detection Level 
Detection Level=((o.02•VSP*CSP'Df"DDF'f'F)/(qvror/VSUB!*(DS+S)}-DSA.\lJ'VSAM)} 

I u in ~ZL= I 3.88E-02 I U in 11g:mL= : 3.88E+0l 

orncnoN LEVEL C/L= 3.5E-03 

Date: O8-Sep-93 
pproved by: Date: 

Form 1 Rev. 1 Page 1 of 1 

50 



-

WKC-SD-WM-0P-050 
REV 0 

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE 

D11t Time tuuea 

E 8607.-8740 H&RWC 4-12-93 13: 2 
Mtthoo:S11no1,o Re1ull Un,11 · Chlr90 Coelt 

u LA- 925-106 GIG Rec Ell456 
S. mp lt $ ,1e C"atome, 10 

? ./~O -/t,,,_/- • .,,, 0066WQL 
Atm1,11.1 . C1 1c ul11 ,0ns At , ulla 

Pr iorit r 

26 
Reruns 

0 

Sc,.. m.ple... 
~:JP - l'lt!JJ'IS.()'f-~'JIL 

- ..];r!f_,.. 
/45. ,,1111 

Wot voJ- ,/oo ,.,,) 
.s() . 
.io 

OUT FOR RERUN 
An1 tys1 • 3 Analyst • • 

Hr• Hrl H,, Hrl 

Lab Un11 Mgr 

URANIUM: LA-925-106 {B-0) LIQUIDS SAMPLE 

CSP 5 .04E-04 
4.5 

1 

VSA.\I 0 .0250 
VSUB 5.53 

DSA.\I 0.5 
\'SP 0.1000 
nor 5.63 

DS+S 0.8 
Of 101 

DDF 1 
re · ration fc1clor Pf 10 
ncenhalion (~U/U J.2373E+00 

gU/L = DSA.\l'\'Sf"C:Sf'•Df"DDF'"f'F ' DS+S 
0.02 is used as the Sample Deflection Reading for Calculating Less Than Values & Detection Level 
Detection Le vel=((0 .0 2 'VSP-CSf"DF' DDF'PF)/(Q VfOT /VSUBj'(IS+S))-ISAMJ'VSAM)) 

I 
DETECilON LEVEL G/1;: 1.3E-01 

ata Entry by: Date: 08 -Sep-93 

pproved by: Date: 
Form 1 Rev. 1 Page 1 of 1 
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WHC-SD-WM-DP-050 
REV D 

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE 

.. ,. 
s,,.11 No. Samplt Point Dalt Time 111...C Prior ity 

E 8607.-8740 H&RWC 4-12-93 13: 2 26 
0t1r,m1n1110n 1,1,1noo:S11no1ro Re1utt Urut1 

u LA-925-106 G/G Rec · E11456 
$amp~ S,zo 

? 
Rem.rk1 . C,1cu1.a1ion,. Ruult1 

~I, ~e., 

~.:z:o-ll/6 B¾ J S.o,r 'i ;J-L 
~ ---val. --:- ./oof'I'\~ 

Ana lyll • 3 

Hrs 

Lab Un11 Mgr 

•ot.> 

Cu110me, ID 

0066WQL 

OUT FOR RERUN 

Hrs Hrs 

0 . 

~~I IA · lO · lll 

URANIUM: LA-925-106 (B-0) LIQUIDS SAMPLE 

5.04E-04 
4.5 

1 
~AM 0 .0250 
\SlJB 5.53 

£SAM 0.44 

VSP 0.1000 

vror 5.63 
ike) 
ike) DS+S 0.68 

9/07/93 OF 101 

DDF 1 
PF 10 

_- 3.5509E+00 

gU/L = DSA.\f'\'Sf'-CSf'•Df"DDF"f'F I( VfOT VS • DS+S DSAMrVSAM 
0.02 is used as the Sample Deflection Reading for Calculaling Less Than Values & Detection Level 
Deleclion Level=((0.02'\/Sf''CSP'DF"DDF"f'F)/(qvroT/VSlJB!'(DS+S)}-DSAMrVSAM)) 

I U in yU/b I 3.55E+OO I 
U in pg/mb 3.5 

DETECIJON LEVEL C/b 1.6E-01 

Date: 08-Sep-93 
pproved by: Date: 

Form 1 Rev. 1 Page 1 of 1 

52 



. . . -
WHC-S0-WM- 0P-050 

PLACE ANALYTICAL CARD IN BOX BE~ow.i~VNJr WAITE IN SPACE 

Se11al No. . I Sample Pol'hl • 

R 8607 .-8740 H&RWC ·. 

P,tcmlr 

26 
Oe1t,m1nal•On MtlhOOi$1andarC, 

u . LA-925-106 E11456 0 
Sarnplt S11~ Cu1tomer 10 

7 P..,c:- = ia o':tb&.\- /1)... \- n ~ .... \ 0066WQL 

T1<-, rl, 'Cu:\e- .~ 
. 76 .$i~::rp ... J~IP8JS:o'1-y.e 

j'l-Y-< V<lJ- .JOO"'\ . 

!(l~"na.. 
OUT FOR RERUN 

,.,,. ,, .. . 2 ,.,..,,., . 3 . Analyst-• 

tt ::2=·:':.~. 1\--4---H,-1 --+--H-,-. --t-~H:-:--11---t---:-H-:-11---t 

' 0.11 

( 9}7ltr 
T 1mt CompltleO Lab Un ,1 Mgr 

i . • 

URANIUM : LA-925.-106 (B-0) LIQUIDS SAMPLE 

'f)/:(~ij(N6.{f:::'\J ~pike cxmcent.rat.ion (gU/L) 
E8607-8740 'volume or waler (ml) 

1770 Volume or sample (ml) 

\tt ftijfpijJ'/i)t\:Jl( rvolume or liquid in cell 
0 ( sample + nu.ran + wa t.er) 

AL 10620 Volume or spike (ml) 

)Y'!?@A.niiiv#hi/((( \10lume of liquid in cell (ml) 

(sample + flm,m + waler + spike) 

:{J:,::/:', t)afei{{t/:t\ Deflect.ion (sample + 1hu-an + spike) 

09/07/93 Dilulion fact.or or sample 

5.04E·04 
4.5 

1 

VSAM 0.0250 
VSUB 5.53 

DSAM 0.48 
\'SP 0.1000 
vror 5.63 

DS+S 0.76 
OF 101 

Di~eslion Dilution Factor or Sarru>le DDF 1 

. Pre.oara lion fact.or PF 1 0 
umcenlrat.ion (~U/L) ; 3.3271 E + 00 

gU/L = ;(DSA.\l'\1Sf>-Q;f>•Df"DDF"f'F)/(l(lvroT/VSUB!"{DS+S)}-OSAMrVSAM)) 
0.02 is used as lhe Sample Deflection Reading for Calculating Less Than Values & Detection level 
Detection l.evel=((O.O:!•vsri.csP-Df"DDF"f'F)/(QvroT/VSlJB!'(OS+S))-OSAMJtVSAM)) 

I u in ;U/1;; I 3 .33E+OO I 
u in pg rnlr 

DITECT}ON LEVEL G/L= 1.4E-Ol 

Data Entry by: Date: 08-Sep-93 

pproved by: Date: 
Form 1 Rev. 1 Page 1 of 1 



-
= 

PLACE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE 

• '1° i ~ - • 

; .. ;;01. -8940 I Sa;~1-! r .. I Time luuea Puority 

- 4-12-93 13: 2 26 
Ot1tr,nin,11on I ::~;;~0

106 I ;·";~VERY . Cho•Rt Code Reruns 

u Ell456 0 

S.mp~ SrJrJ,,~:-/fJ(JJ\ \-/().-./"\.~~.I c ... 10mer 10 

0066WQL <, La,_,_,_,/'l_,_ .ID._,_,. • ... , 
Rtma,.,1 . C.lcu1111on1 , Ruulll 

-3'1 SAMPLE SP,~~jJID 
SPJKE ~D- ~ .s-1-: SP KE OLUME -.bo- \ 

-~i'~ ::fD ~ 11>1,/J.E J ~ .~ ll - 'f.:;1/ ,l 
' ~~ - Lldl' .Joo,..\ OUT FOR RERUN ;, -

( tJhl1 . /)fl 
r -.i,11 .. ,.,-c:;_,I 

' 
Anlly•I • 2 An1ly11 •3 An11y11 ·' Anllytl • $ 

, -··· . . ... -- · ! r. 
,. . c:c.;:·.- : ::·a·. ·-I Hr1 H11 I - -- -- ..,,, HII Hrl 

i 

r 5/,}:;_"f: 
T ,me Comp~ltd Lib Unol Mgr 1/%.,~ IS/oo 

~-6600-061 1111-1O ·13I 

URANIUM . LA-925-106 (B-0) SPIKE SPIKE . 
W?:$~f:N~>:rn !>Dike con~tration (tU/U CSP 6.04E-04 
E8607-8940 Wohune ol waler (mU 4.6 

\:=Cs«t~lti.?Hl Yolume ol nuran (rnU 1 

1770 Yohune ol sample (ml) VSA.\l 0.0250 
C:j@~f4i{N'Jf{f Yolume ol liquid in cell \ISl.iB 6.53 

Kl (sample + fiuran + waler) 

J#tj$.@¥~ :( Volume of spil-:e (ml) VSP 0.1000 

IAL10620 Volume of liquid in cell vror 6 .63 

Jfr:Ah'~~iWtt (sample + nu.ran + waler + st>il-:e) 

Defieclion (sample + nuron) DOOi 0 .34 

:J/\D.at~~:)})( O!-flee:tion (.ample + 011.rnn + i.pike) DS+S 0 .52 

IOS/07/93 lJilulion fact.or of sample -· DF 10302 

Dilution fact« of st>ike DFS 102 

l>nike w.lue (malru) (tU/U sv 3 .8600E-02 

r>l'l'paration foct.or ol samole PF 10 

t.onrt'nlrntion (,:U/U Fonn 1 (SAMPLE) rU/U 3.3300E+O0 

i-onrentration (iU/U iU/lS 3.728E+02 

I'. Recow.ry 947.7 

cl)/L = (DS.Ul'\ISP'CSP1DF'Pf) / (((VTOT~tlll) • IS+S - DS.ul) • \/SAM) 
~l!ecoYery = ((cU/lS - cl)/U) • (DFS / (DF • PF)/ SV) • 100 

% RECOVERY • 941.12 ii 

ate Entry by: Date: 08-Sap-93 

pproved by: Date: 

Form 2 Rev. 2 Page 1 of 1 

I 



C-...J co 
r,,.JO . 
,,,,... I 

d i 
Cr) 
~ 
("O 
-= 
m 
0-, 

W H c~ SD-WM- DP- 0 5 0 
REV 0 

Lab Segment Serial No. 

Analysis: 

Instrument: 

Technologist: 

Starting Time: 

Ending Time: 

WESTINGHOUSE HANFORD COMPANY 

222-S LABORATORY 

ANALYTICAL BATCH 

Date: 

Temperature '2r"~ 

' '., 

Chemist: /A C,,-,-C o '-C.} 

V 

0 

Comments:--------------------------------

Description Lab ID Description Lab ID 

1 11 

2 12 

3 13 

4 14 

5 15 

6 16 

7 17 

8 18 

9 19 

10 20 

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of 
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard 

uY?"J t~i3'f3, .JV 
I ,. •/ -- - - ,...., 

1~7 CJ-j.C '] .. -, -,., ~ :> 5 IJ I J 

'i /.·ft 7 t./13 fl -- -J (ft),../ 

_,,_ 
\.i-..l 

A-6000-881 (031921 



c-n 
0:, 
.:,..c)' 
==""' 

• 
~ en 
a:::): 
m --

METHOD: 

PREPARED BY: 

SPL NAME 
STD 63843 

BLANK 

0066WQL 

0066WQL 

0066WQL 

0066WQL 

0066WQL 

0066WQL 

NARRATIVE: 

W H C - S O - W ~ - O P - .o 5 o 
REV 0 

ANALYTICAL BATCH SUMMARY SHEET 

DATE START: 

LA-503-156 September 3, 1993 
DATE COMPLETE: 

LL. Fritts 
AA~·.Jh 

/':,,6.A""IJ~ q.7.13 September 7, 1993 

UNITS: 
SPLID 
R4295 

E8607 

E8607 

E8607 

E8607 

E8607 

E8607 

I • 

uCi/g 
ANALYTE RESULT #1 RESULT #2 AVERAGE RPO% %REC DET LIM 
Pu-239/40 1.30E+2 99.6 

Pu-239/40 4.30E+ 1 65.6 3.48E-3 

Pu-239/40 4.76E+1 80.4 3.48E-3 

Pu-239/40 4.20E+1 81 .0 3.48E-3 

Pu-238 7.10E+ 0 65.6 1.62E-3 

Pu-238 8.07E + 0 80.4 1.62E-3 

Pu-238 7.03E + 0 81 .0 1.62E-3 

.___X_~! NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH 
LIST SPECIFIC PROBLEMSNARIATIONS FOR THIS BATCH: 

The results for the standard are in uCi/L. 

%CTER 
1.0 

0.8 

0.7 

0.7 

1.3 

1.0 

1.1 



t'LAl..c; A1'4Al Y 11CAL CArtU IN BOX 8cLU'vV·DO NOT WiilTt: '"' ;:ii-,._1..,c; 

~3 0 ,; . ( 

~HC-SD-WM-DP-050 
REV 0 

Se,111 No S.mplt Po,nl Date . Time Issued Pr,outr 

R 4295~·...:asai 105 · KE BASIN 8-26-93 14: 47. 26 

Pu239/40 

EDP R211 
STD# (,J/J'/1 

LA-503-156 % RECOVERY 

AROOl 
RESULT /, °3() e -t_'Z.. 

STD VAL./. 3c)f£~ %REC &Jt/. (,/'lo 
J ,..J t- JJ/IIJ, 
·) ,..I ~ 1 ·7'/P.>'l:J 

Aerun1 

E11456 
Cus1omu 10 

STD 

nAEA" - 480MIN 
ATTACH PRINTOUT 

0 

Pu 238 & 239/240: LA-503-156 (0-0) LIQUIDS STANDARD 

09/04/93 Pu 236 AEA F'rac (C236) 

R4295-8581 Sample Volume in ml (SS) 0.1 Pu 238 A£A F'rac (C238) 
101 Pu 239 AEA F'rac (C239) 

1768 Tracer Volume in ml (SPKV) 0.1 rfolal AT Counts 
1 IJ"une Counted (min) 

0 Tracer Book No. 7 4B43 Back~-otmd (cpm) 
07/30/93 Pu 236 Counts 

-.. Pu-236 Preparation Value 3712 Pu 238 Counts 
3624.08 Pu 239 Counts 

09/03/93 Pu-238 Trncer Value 0 ill Count iune (min) 

Pu 238 Dec:a1 c.omcUoo = 'l'r.lcer Prep Value •le lo lhe power ot I • ln2 • llo!ca1 Tuno) / 1040.~5 11 
Pu 238 Tracer Reco~ry : 1 AT CDunu / Tune Ct"d • Bq I (Z) (CZJG} (100) / Tnar z:ia o.a, Qin'd Value • mL ad.Jed. ! 

Pu 239/Z-40 iiO/l : (<23~) (Tr.leer 238 0ea, r.ort"d Val) (SP~ (Dt1 (DDt1 (1000~ / I (<23G) (~ (2220000,Jpm/)IC"~ I 

0.524 
0.015 
0.412 

8683 
30 

6 
44.49 

1.29 
34.97 

480 

Pu 238 dpm : I (Tout AT Ct's / ThM t't'd) • Bq • (2) (C?38) • ~Pu 238 Jpm/mL Ill Tr.ar) (SPI\..., (Pu2311 Tr.ar Reco~ry / 100) I 

Pu 238 )ICl/mL : I (Pu 238 dpm) (Ot) (DDt) I / I (Pu-2311 Tr.leer Reco~ry / 100) (2220000Jj,m/)1Ci) (~ J 

Relati-.! Count.inc Enw : Square flail ot I (I/Pu 23G Total Counts) + (1 / Pu 2:J8 or 2:J9/.UO Toi.II Qiwit.,) I• 100 

l!:::jp=u=-2=3=9=/2=4=0==pC=i/=L===========1=.3=0=E=+=0=2==::!II NOTE: Tracer values are in dpm/ml. 

Pu 239/240 11Ci/ml = 
~lathe Cotmt~ En1lr = 
Pu 238 pCi/ml = 
Relative Countin.( En-or = 
Pu 236 Tracer Recovery = 

pproved by: 

Form 1 Rev. 1.2 

1.3OE·O1 
1.0% 

< 1.11E-02 
4.1% 
82.0% 

NOTE: P1o1 238 Reported result I, • LESS THAN value using 

20 dpm for the Pw-238 umple activity, 

Date: 
Date: 57 



WHC-S0-WM-DP-050 
REV 0 

PLUTONIUM 239\240 ANALYSIS - ACID DIGESTION 

.3 Y2- Cf-.3-93 
94,g3_ - ( 

,3t::> 

" .. ~ 

BEST AVAILABLE COPY 

. r:s 
'-I 



' -

-- - · . , _ , ,,. _ _ ,. ,. .J,..._-..,. •. 1..11,,,,,,1 ,,...., 1 ..,.,h, a~ h• - · ~ -----------------------. 
,. 

WHC-SD-WM-DP-050 
REV 0 , \ 

-. 4-12-93 13: 2 

Pu239/40 LA-503-156 uCi/G Rec E11456 
S,mplt S•H Cu110mer ID 

? • c;o,-l- /0~ - ·Pro,,.,/ 0066WQL 

J,/.3ox 10',.,.t,.11lt.A" -480M1N 
ATT~RINTOUT 

.-----z= __ 

0111 

-J-1] 

Pu 238 & 239/240: LA-503-156 (D-0) SOLIDS 
09/04/93 Pu 236 AEA f'rac. (C236) 

E8607-8781 $amole Volume in mL (5.)) 0.05 Pu 238 AEA f'rac. (C238) 
201 Pu 239 AEA f'rac. (C239) 

1768 Tracer Volume in milSPh.-v) 0.1 Total AT Counts 

}{Rerii#N(i:£1 Di£est Grams/liter (D dL) 34. 13 72 Erne Counted (min) 
0 TracerBookN~ 74843 Back~und (cpm) 

07/30/93 Pu 236 Counts 
Pu-236 Preparation Value 3712 Pu 238 Counts 

3624.08 Pu 239 Counts 
09/03/93 Pu-238 Tracer \'a!ue 0 c\EA Count iune (min) 

Decay Tune = r.ounUnc Dat.e Na. - Pn:paration Dat.e Na. 

Pu 236 Decay Correction = Tracer Prep Value • I e to the Power ot 1 - 1112 • Decay Tune) / l O ,o.95 f 1 

Puooty 

26 
Reruns 

0 

SAMPLE 

0.276 
0.102 
0.618 
13107 

30 
6 

46.47 
17.12 

103.87 
480 

Pu 236 Tracer Pa:0"1'7 = I AT CDUlll.s / TI.me Cl.'d • Blr.c I (2) (C:?36) (100) / Tracer 236 Decay Olrt'd Value • mL added. , 

Pu 239/ZtO )ICl/1 : (1239) (Tracer 236 Decay Olrt'd Val) (Tracer Volume) (lOOOml/Q (D~ / I (Cm) (~ (D c./t) (2220000dpm/µCi) I 

Pu 238 dpm = I (ToW .\T Cl."s / Tune Cl'd) • Bq ' (2) (C!38)1 - (Pu 238 dpm / mL in Tracer) (SPKV) (Pu236 Tracer Reco..ir, / 100) I 

Pu 238 µa/1 = I (Pu 236 dpm) (Df) (IOOOml/Q I/ I (Pu-236 Tr.ocer Recooery / 100) (2220000dpm/µCi) (D ~ (~ I 

l!A!Jatiqo CDuntq Error : Square Root oC I (l~u 236 Total CDunu) + (1 / Pu 238 or 239/Z,O Total CDunl.3) I • 100 

NOTE: Tracer Values are in dpm/ml. 

Pu 239/240 µCi/g = 4.J0E+0l 
Relative Countw Error = 0.8% 
Pu 238 µCi/g = 7.10E+00 
Relative Countw Error = 1.3% 
Pu 236 Tracer Recovery = 65.6% 

Date: 
pproved by: Date: 

Form 2 Rev. 1.2 Page 1 of 1 
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PLACt Al'4AL Y 11L:AL LAhu IN ~OX BELOW-DO NOT WRITE IN ~t'ACt: 

WHC-S0-WM- DP-050 
REV 0 

JO IO 8" 
Sertl l No ~mple Po,nl Oa1e Ti~ Issued Pooutr 

E 8607 .-8781 H&RWC .. · ·· ~ 4-12-93 13: 2 26 
O.tt,m1na 110n Met"od•S1,noa ,d Re11o111 ~n•t• .. 

1 ., ;; \ • • 

Pu239/40 LA-503-156 uCi/G Rec E11456 0 

• - • • • _ _ _ .. . h 

Dall 

Customer 10 

0066WQL 

•AEA• • 480MIN 
ATTACH PRINTOUT 

Pu 238 & 239/240: LA-503-156 (D-0) SOLIDS 
K>9/04/93 Pu 236 A£A Frac. (C236) 

E8607-8781 Samole Volwne in mL (SS) 0.05 Pu 238 A£A Frac. (C238) 
201 Pu 239 A£A Frac. (C239) 

1 7 68 Tracer Volume in rnI.iSPKV) 0.1 rI'olal AT Counls 

J/ R~i.frf l'{o.YJ{ Digest Grams/Llter (D dl) 34.1372 Wune Counted (min) 
K> Tracer Book No. 74843 (cpm) 
/){'A~ysf'(}k Tracer Preparation Date 07/30/93 Pu 236 Counts 

Pu-236 Preparation Value 3712 Pu 238 Counts 
?@?}P~t~:(}Jt Pu-236 Decay Corrd value 3624.08 Pu 239 Counts 
09/03/93 Pu-238 TraCP.r Value 0 ~ Count iune (min) 

= Counllilc Oat.,, ~ - Preparation Dale lfo. 

Pu 235 Deca, u,m,cllon = 1ncu Pn,p ValUI! • l e ID tho! Pow. ol ! • 1112 • Deca, 11=) / 1040.95 11 
Pu 235 Tracer Ra:0""7 : I AT Counl.J / 11= O.'d - Bq I (2) (C:ZJS) (100) / Tncer 235 Deca, Corr'd Val"" • mL added. , 

SAMPLE 

0.255 
0.107 
0.632 
17315 

30 
6 

64.82 
27.13 
160.6 

480 

Pu 239/,!.0 }IC/& : (C239) (Tr.leer 236 Deca,1 Con'd Val) (Tracer VolUDII!) (I000mI,/1) (DI-)/ I (C235) (~ (D c/Q (2220000dpm/µCI) I 

Pu 238 dpm : I (To!M AT O.'s / Tune a.•d) • Bq • (2) (C238p - (Pu 238 dpm / mL In Tracer) (SPKV) (Pu2~6 Tracer l!«ofUJ / 100) I 

Pu m }IOI, = 1 (Pu 238 dpm) (DI-) (1ooomI,/I) 1 / r (Pu-235 Tracu R«o,ery / 100) (2220000<1pm/µC~ (D &II)(~ r 
&!&ti"! CountiDc Error : Squ= Root ol I (1/Pu 235 Total Counu) + (I / Pu 238 oc 239/.!'° Total Counu) I • 100 

NOTE: Tracer Values are in dpm/ml. 

Pu 239/240 µCV: = 4.76E+01 
Relative Counlw Error = 0.7% 
Pu 238 µcV, = 8.07E+00 
Relative Counlw Error = 1.0% 
Pu 236 Tracer Recovery = 80.4% 

Date: 07-Sep-93 
pproved by: Date: 

Form 2 Rev. 1.2 

61 
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r .. , . 
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St,,11 No S,tmple Point 

E 8607.-8781 H&RWC . . 

Pu239/40 LA-503-156 

? • 6 

COUNT AS uCI/L 
Te_,•pl, c.cd-e 

WHC- SO-WM- DP-050 
Rf V O . . __ 

·"" 
0••· Time IHued 

-~ 4-12-93 13: ~ -
Cl\1rge Code 

uCi/G Rec Ell456 
Cusiomer 10 

0066WQL 

Pu 238 & 239/240: LA-503-156 (D-0) SOLIDS 
K)9/04/93 Pu 236 A£A Frac. (C236) 

E8607-8781 SamPle Volume in mL (SS) 0.05 Pu 238 A£A Frac. (C238) 
201 Pu 239 A£A Frac (C239) 

1768 !!'racer Volume in mliSPKV) 0. 1 Total AT Counts 

34.1372 Erne Counted (min) 
~ If racer Book No. 74B43 Back.."lllund {cpm) 

07/30/93 Pu 236 Counts 

· ru-236 Preparation Value 3712 Pu 238 Counts 

=) J:U Oiti ?t? IPu-236 Decay Corrd value 3624.08 Pu 239 Counl.3 
09/03/93 ru-238 Tracer Value 0 AEA Count Tl.Ille (min) 

Pu 236 Decay ~tioa = Tncer Prep Value • I e to the Powu ot 1 - lll2 • Ile:aJ llme) / 1040.95 I 1 

26 
Rerun• 

0 

SAMPLE 

0.276 
0.101 
0.603 
16022 

30 
2 

61.29 
22.35 

134.03 
480 

Pu 234 Tracer l!ea>"""7 : I AT C.Ount., / Tune Ct'd • Bq I (2) (<234) (100) / Tracer 234 Deca., Con'd Valuo • mL added. 

Pu 239/Z-lO )IC!/( : (C239) (Tr.leer 236 Deca., c.on'd Val) (Tracu Vol=) (1000~ (Of)/ I (C234) (~ (0 ~ (2220000dpm/)ICI) I 

Pu 236 dpm. : I (Total AT Ct.'s / 1lme Ct"d) - Bq • (2) (C238)1 - (Pu 238 dpm. / m.L ill Tr.leer) (SPKV) (N?36 Tr.leer lleco'U)' / 100) I 

Pu 238 )ICl/c : I (Pu 236 c!pm.) (Of) (1000~ I/ I (Pu-236 Tracu P«o'U)' / 100) (2:?20000dpm./:ia) (D ~ (~ I 

llelatift! Cowwn, Emir : Squan! Root ot I (I/Pu 236 Total Counu) + (l / Pu 238 or 239/Z40 Total Counts) I • 100 

NOTE: Tracer Values are in dpm/ml. 

Pu 239/240 µCVg = 4.20E+01 
Relative Count in.! Error = 0.7% 
Pu 238 µCV: = 7.03E+00 
Relafo-e Countiru! Error = 1.1% 
Pu 236 Tracer Recovery = 81.0% 

Date: 07-Sep-93 
Date: 

Page 1 of 1 
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WHC-SO-WM-DP-050 
REV 0 

PLUTONIUM 239\240 ANALYSIS - ACID DIGESTION 
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~-;i.. . : . ·_ ·c8b.o7-87'ul 

BEST AVAILABLE COPY 



Peak 
ID 
1 
2 
3 
4 

Peak 

WHC-SD-WM-DP-050 
REV O . 

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 
R4295-8581 

File ID: 8a8390.CNF 

Counted on: 9/ 4/93 @10:57 
Detector: AEA8 
Geometry number: 1 
Count time: 28800. Sec 

Peak he'ight 
Initial Final 
1366.4 1366.4 

33.7 33.7 
49.0 49.0 

1261.2 1261.2 

PEAK ANALYSIS 

Peak center 
Initial Final 

360.219 360.219 
300.756 300.670 
252.419 252.390 
228.193 228.180 

PEAK RESULTS 
Peak Error Limit: 

PWHM 
Initial Final 
14.000 6.727 , 
16.000 9.508 
8.000 0.914 

14.000 6.368 

15% 

Tau 
Initial 
7.000 
8.000 
4.000 
7.000 

Final 
3.063 
3.756 
0.062 
4.418 

AEA Peak Centroid Count %err Activity 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 dim uCi/ea 
1 Cm244 

Cm243 
2 Am241 

Pu238 
3 Am243 
4 Pu239 

Pu240 

Totals: 

0.524 5.796 5.777 0.0190.03 44.49 1.3 394.8 
5.786 5.777 0.009 540.8 

0.015 5.480 5.497 -.0170.04 1.29 8.4 12.2 
5.499 5.497 0.002 15.9 

0.066 5.276 5.271 0.0050.00 5.62 3.8 50.4 
0.412 5.143 5.157 -.0140.03 34.97 1.6 310.3 

5.144 5.157 -.013 310.3 
----- ---------
1.017 <--valid peaks only-~> 86.37 

DETECTOR CALIBRATION 
Energy(MEV) = 4.084 + (0.0047)+Channel 

Energy range (MeV): 4.084 TO 6.491 
Efficiency= 0.1127 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
40772.0 
41407.5 
41459.9 
-687.9 

Analyzed by: 

% Recovery 
100.000 
101. 559 
101. 687 
-1.687 

ALJ 

0.178E-03 
0.244E-03 
0.548E-05 
0.716E-05 
0.227E-04 
0.140E-03 
0.140E-03 



I Legend: Raw = 
~pectrum 8a8390.CNF 

Modeled Peaks= 1,2,. .... 
• I etc Display Max.: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

3 
3 

en 3 
en 3 
~ 3 

$ 3 
i:::,s; en 3 
c:i: 4 
~ 3 •••• 4 
m 3 •••••••••••••••••••••••••• 
o=,. 3 • ••••••••••••••••••••• 

• J • •••••••••••••••• 4 •. 
• 3 
.3 

2 
2 
2 
2 

1 
1 .... 1 

. . . . . . . . . . . . . . . . . • • • • . 1 . • 

. 4 .. 

VHC-SD-WM- DP-050 
REV 0 

. • • . • . . . . • • . • • • . . . . . . . . . . . • • • • • • • • • • 4 • • • 

. . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ . . . . . . . . . . 1 •• 

. . . . 1. 
. . . . . . ........ • 1 

9313.6 



Raw·oata Dump for AEA Spectrum: 8a8390.CNF . 1· 28800. o. o. 210. 417 . 1. 1. o. o. o. 
11 · :L o. o. 2. 0. 1. 2. 2. 1. o. 
21 5. 1. 2. 2. 2. o. 4. 1. 1. 2. 
31 3. 1. 1. 3. 3. 2. o. 1. 2. 1. 
41 2. 3. 3. 0. 2. 1. 4. 1. 2. 1. 
51 o. o. 1. 1. 2. 2. 6. 4. 1. 4. 
61 1. 2. o. 1. 1. 5. 0. o. 2. 3. 
71 2. o. 5. 1. 1. 2. 1. o. 2. 1. 
81 o. 1. 2. 3. o. 2. 0. 1. 1. 4. 
91 1. o. 1. 2. 1. o. o. o. o. o. 

101 1. o. 1. 1. 3. o. 1. o. o. 4. 
111 o. 2. 1. o. 1. 2. 1. o. 1. 1. 
121 1. o. 2. 6. 1. 2. 2. 2. 3. 3. 
131 o. 1. 1. 1. 1. 2. o. 1. 2. 1. 
141 2. o. 3. 1. 3. 3. 1. 5. 1. 2. 
151 2. 2. 1. 1. 2. o. 1. 3. o. 3. 
161 1. 2. 3. 1. 3. 2. 4. 2. 5. 4. 
171 1. 2. 2. 4. 4. 4. 4. 3. 3. 4. 
181 4. 4. 9. 5. 5. 5. 2. 7. 3. 6. 
191 4. 3. 5. 7. 12. 13. 5. 8. 7. 10. 
201 10. 16. 24. 30. 22. 26. 36. 49. 68. 64. 
211 79. 105. 110. 148. 207. 236. 263. 379. 372. 503. 

eF; 221 595. 702. 843. 1035. 1133. 1400. 1424. 1454. 1408. 1263. 
~ 231 1149. 894. 646. 452. 312. 174. 99. 46. 26. 19. 
,,...,,.. 241 4. 7. 8. 10. 4. 7. 9. 17. 12. 24. ii' 
t:::i> 251 16. 22. 29. 21. 13. 19. 11. 15. 14. 6. 
er-, 261 6. 6. 7 . 8. 2 . 5. 3. 2. 9. 5. 
~ 271 4. 2. 2. 3. 1. 2. 7 • o. 9. 5. 
_,_ 281 3. 5. 7. 10. 11. 11. 7. 13. 11. 18. 
:fg 291 11. 13. 19. 28. 19. 23. 26. 26. 42. 38. 

301 42. 33. 28. 35. 32. 25. 20. 12. 9. 10. 
311 14. 6. 3. 3. 4. 1. 3. 5. 1. 6. 
321 3. 4. 2. 7. 4 . 7 • 13. 18. 10. 14. 
331 11. 20. 22. 24. 24. 24. 39. 41. 49. 55. 
341 92. 96. 143. 171. 205. 296. 369. 453. 490. 578. 
351 726. 744. 821. 877. 1014. 1097. 1253. 1394. 1404. 1547. 
361 1460. 1362. 1177. 982. 660. 475. 270. 205. 75. 47. 
371 21. 5. 2. o. o. o. o. o. o. o. 
381 o. o. o. 0. o. o. o. o. o. o. 
391 o. o. o. o. o. o. o. o. o. o. 
401 o. o. o. o. o. o. o. o. o. 1. 
411 o. o. 0. o. o. o. 1. o. o. o. 
421 o. o. o. o. o. 0. o. 1. 1. o. 
431 o. o. 1. 0. o. 0. o. o. o. o. 
441 o. o. o. 0. o. 0. o. o. 0. 0. 
451 o. o. 0. o. 0. 0. 0. 0. ! 0. 0. 
461 o. o. o. o. 0. 1. o. 0. ; o. 2. 
471 2. 1. 1. 2. 0. 4. 1. 0. 2. 1. 
481 o. 1. 0. 1. o. 1. 0. 0. o. o. 
491 o. o. o. o. o. o. o. o. o. o. 
511 o. o. 

WHC- SD-WM- DP-050 
REV 0 

€7 



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 

t.r> Peak 
en ID 
(.£). 1 """"""' ., 2 
~ 3 en 
C): 
m 
-=-
('0 
O"') 

Peak 
ID Isotope 
1 Cm244 

Cm243 
2 Pu238 

Am241 
3 Pu239 

Pu240 

Totals: 

.. 

DATA REDUCTION REPORT 

SAMPLE 
E-8607-8781 

File ID: 12a4106.CNF 

WHC-SD-WM- DP~oso 
REV 0 

Counted on: 9/ 4/93@ 7:14 
Detector: AEA12 
Geometry number: 1 
Count time: 28804. Sec 

PEAK ANALYSIS 

Peak height 
Initial Final 
1939.3 1939.3 

715.1 715.1 
4441.4 4441.4 

Peak center 
Initial Final 

361.888 361.888 
303.512 303.511 
230.074 230.074 

FWHM 
Initial Final 
10.000 2.731 
10.000 2.940 
12.000 3.776 

Tau 
Initial 

, 5. 000 
5.000 
6.000 

Final 
1.444 
1.612 
2.551 

PEAK RESULTS 
Peak Error Limit: 15% 

AEA Peak Centroid Count %err 
Frac Exp. Obs. Diff. FWHM Rate c/m @95 dim 

0.276 5.796 5.785 0.0110.01 46.47 1.3 412.4 
5.786 5.785 0.001 564.9 

0.102 5.499 5.511 -.0120.01 17.12 2.2 210.9 
5.480 5.511 -.031 161.6 

0.618 5 .14 3 5.166 -.0230.02 103.87 0.9 921.7 
5.144 5.166 -.022 921.7 

----- ---------
0.996 <--valid peaks only--> 167.46 

DETECTOR CALIBRATION 
Energy(MEV) = 4.084 + (0.0047)*Channel 

Energy range (MeV): 4.084 TO 6.491 
Efficiency= 0.1127 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
80731.0 
80843.5 
80394.0 

337.0 

Analyzed by: 

% Recovery 
100.000 
100.139 

99.583 
0.417 

DM 

Activity 
uCi/ea 

0.186E-03 
0.254E-03 
0.950E-04 
0.728E-04 
0.415E-03 
0.415E-03 



Raw= 
Spectrum 12a4106.CNF 

Modeled Peaks= 1,2,. • I etc Display Max.: 

....................................................................... 

••• 3 
• • • • • . . • • . • • • . • . . . • 3 . 
. . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . 

.. 2 
• . . . . . • . . 2 
.... 2 

1 
..... 1. 
. . . . . . . . . . . . . . . . . . • 1 

... 3. 

.• 1 

WHC~SD-WM-DP·OSO 
KEV 0 

. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 3 

28354.6 
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Raw Dji-c.a Dump i:or AcA .spec"C.rum: 12a4106.CNF 
~ 28804. o. o. o. o. o. o. o. o. . 2. ' 

11 -
-.. o. o. 2. o. 2 • o. 0. o. o. o. 

2i 1. o. 1. 1. 1. 1. 1. o. o. o. 
31 2. 1. 2. o. 1. 0. 1. 0. o. o. 
41 o. o. 2. o. o. o. 1. 1. o. o. 
51 1. 1. o. o. o. 1. o. o. o. o. 
61 o. 1. o. 1. 2. o. 0. o. 1. 1. 
71 o. o. 1. o. 3. o. o. 1. 1. o. 
81 o. o. o. 1. 0. 1. o. 1. o. 2. 
91 1. o. o. 1. 1. 2. o. 1. o. 1. 

101 1. o. o. o. o. 1. 1. 2. o. o. 
111 2. 1. 2. 1. 3. 2. o. 2. 3. 2. 
121 3. o. o. 3. 1. o. o. 2. 2. o. 
131 2. 1. 1. 2. 1. 1. 1. 3. o. 4. 
141 2. 2. 2. o. 4. 3. o. 1. 1. 1. 
151 3. 1. 3. 2. 2. 2. o. o. 3. 2. 
161 7. 3. 6. 1. 2. 1. 3. 2. 5. 2. 
171 3. 8. 6. 5. 3. 6. 7. 6. 5. 3. 
181 4. 2. 17. 7. 14. 7. 13. 8. 10. 3. 
191 14. 8. 7. 11. 14. 16. 12. 18. 23. 32. 
201 28. 33. 22. 43. 32. 45. 47. 63. 72. 93. 

r-- 211 123. 145. 172. 206. 315. 399. 550. 693. 915. 1078. 
O"') 221 1295. 1491. 1697. 1815. 2241. 2700. 3457. 4274. 5045. 5439. 
~ 231 5045. 4190. 3009. 1817. 931. 340. 118. 26. 4. 2. 

it 241 1. 2. 1. 1. 1. 1. 2. 4 • 3. 2. 
~ 251 3. 10. 7. 10. 9. 9. 6. 8. 5. 6. 
c:>c 261 1. 3. 5. 2. 4 • 6. 5. 5. 6. 3. 
~ · 271 - 5. 4. 4. 2. 7. 7. 1. 8. 5. 15. 
(,"'i"') 2 8 1 13. 19. 11. 22. 22. 34. 46. 56. 50. 104. 
er, 291 135. 159. 240. 281. 326. 361. 325. 332. 375. 449. 

301 550. 725. 844. 913. 767. 539. 251. 83. 30. 6. 
311 3. 1. 3. 3. 3. 2 • 2. 1. 6. 3. 
321 5. 5. 8. 5. 5. 12. 4. 9. 8. 11. 
331 12. 14. 4. 13. 15. 10. 17. 23. 22. 32. 
341 49. 52. 71. 91. 101. 152. 202. 267. 407. 529. 
351 763. 874. 867. 871. 783. 798. 892. 992. 1323. 1751. 
361 2175. 2508. 2238. 1693. 852. 304. 111. 21. 2. o. 
371 3. o. o. o. o. o. o. o. o. o. 
381 o. o. o. o. o. o. o. o. o. o. 
391 o. o. o. o. o. o. 0. o. o. o. 
401 o. o. o. 0. o. o. 0. o. o. o. 
411 o. o. o. o. 0. o. o. o. o. o. 
421 o. o. o. o. o. o. o. o. o. o. 
431 o. o. 0. o. o. o. 0. o. o. o. 
441 o. o. o. o. o. o. 0. o. o. o. 
451 o. o. o. o. o. o. 0. o. o. 0. 
461 o. o. o. 0. o. o. o. o. o. o. 
471 o. o. o. 1. 1. o. o. o. o. 1. 
481 o. o. o. o. o. o. o. o. 0. o. 
491 o. o. o. 0. o. o. o. o. o. o. 
511 o. o. 

--- -.. 
WffC-SD-WM-OP-050 

REV O 
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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 

Peak 
ID 
1 
2 
3? 
4 

Peak 
ID Isotope 
1 Cm244 

Cm243 
2 Pu238 

Am241 
3 
4 Pu239 

Pu240 

Totals: 

DATA REDUCTION REPORT 

SAMPLE 
E-8607-8781 

File ID: 10a2108.CNF 

WHC-S0-WM-'DP-050 
REV 0 

Counted on: 9/ 4/93@ 7:13 
Detector: AEAl0 
Geometry number: 1 
Count time: 28803. Sec 

PEAK ANALYSIS . 

Peak center Tau Peak he'ight 
Initial Final 
2662.4 2662.4 
1106.3 1106.3 

63.1 63.1 
6736.0 6736.0 

Initial Final 
363.060 363.060 
303.923 303.922 
255.666 255.576 
229.464 229.464 

FWHM 
Initial Final 
10.000 2.988 , 
10.000 3.238 
8.000 0.019 

10.000 4.093 

Initial 
5.000 
5.000 
4.000 
5.000 

Final 
1.597 
1.774 
1.686 
2.813 

AEA 
Frac 

0.255 

0.107 

???? 
0.632 

-----
0.994 

PEAK RESULTS 
Peak Error Limit: 15% 

Peak Centroid Count 
Exp. Obs. Diff. FWHM Rate c/m 
5.796 5.791 0.0050.01 64.82 
5.786 5.791 -.005 
5.499 5.513 -.0140.02 27.13 
5.480 5.513 -.033 

5.286 0.05 
5.143 5.163 -.0200.02 160.60 
5.144 5.163 -.019 

---------
<--valid peaks only-~> 252.54 

%err 
@95 dim 
1.1 575.1 

787.9 
1.7 334.3 

256.1 
48.0 
0.7 1425.0 

1425.0 

DETECTOR CALIBRATION 
Energy(MEV) ~ 4.084 + (0 ~0047)*Channel 

Energy range (MeV): 4.084 TO 6.491 
Efficiency~ 0.1127 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
121921.0 
122033.5 
121255.7 

665.3 

Analyzed by: 

% Recovery 
100.000 
100.092 

99.454 
0.546 

DM 

Activity 
uCi/ea 

0.259E-03 
0.355E-03 
0.151E-03 
0.115E-03 

0.642E-03 
0.642E-03 
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.1 Legend-: Raw = 
Spectrum 10a2108.CNF 

Modeled Peaks= 1,2, .... 
• • I etc 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

.4 
••••••••••.••••••••• 4 . 

VHC-S0-WM-DP·OSO 
&EV 0 

Display Max.: 

................... . . . . . 
• 4 . 

• . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . • . • . . . • • • • 4 . . . . . . . . . . . . . . . 

. 2. ..... .2 ... •. 2 

1 
••. 1 
• • • • • • • • • • • • • 1 
• . • . • • • . . • . . . . . • . • . • . . . . 1 
1. 

4 50,22 . 9 

?2 



Raw Data Dump for AEA Spectrum: 10a2108.CNF . 1 :-2880:<. o . o. o. o. 0. 0. o. 1. 1. 
11 o. o. o. 1. o. 0. 2. o. o. 1. 
21 1. o. o. o. 0. 0. 2. o. o. o. 
31 2. 1. o. o. 2. o. o. 2. o. 1. 
41 1. o. 1. 2. o. 2 . 1. 2. o. 1. 
51 o. 2. 2. o. o. 2. 1. o. 1. 1. 
61 o. 1. 0. 1. 1. 1. 1. 1. 1. 1. 
71 2. 2. 1. 1. 1. o. 1. o. o. 1. 
81 2. 1. 1. o. 2. 1. 2. 1. 2. o. 
91 o. o. 4. 3. 1. 0. 0. o. 3. 2. 

101 o. 2. 1. 3. 1. o. 0. 1. 2. 2. 
111 2. 2. 2. o. 1. 1. o. o. 2. o. 
121 2. o. 1. 4. o. 6. 3. o. 2. 2. 
131 2. 3. 2. o. 6. 2. 3. 1. 1. 4. 
141 o. 3. 2. 1. 2. 3. 4. 1. 4. 2. 
151 3. 3. 4. 1. 3. 2. 3. 2. 4. 6. 
161 6. 3. 6. 3. 7 • 3. 5. 13. 7. 4. 
171 6. 11. 7. 8. 6. . 11. 5. 7. 8. 9. 
181 11. 10. 7. 8. 13. 13. 14. 8. 15. 13. 
191 18. 17. 23. 15. 19. 19. 31. 23. 22. 35. 
201 45. 40. 48. 43. 51. 59. 76. 98. 136. 156. 

~ 211 181. 252. 313. 424. 518. 711. 991. 1210. 1532. 1724. 
~ 221 1966. 2319. 2787. 3340. 4012. 4943. 6193. 7367. 8026. 8084. 
~ 231 6968. 5493 . 3608. 214 3. 1085. 343. 91. 22. 4. 3. 
d 241 1. 4. 5. 6. 6. 5. 5. 7 • 10. 9. 
c;-,. 251 9. 7 • 6. 15. 20. 21. 22. 11. 10. 6. 
c=,, 261 3. 5. 6. 2. 6. 3. 6. 3. 6. 6. m 
- 271 4. 5. 6. 11. 7 • 7 • 12. 10. 12. 14. 
c.-n 281 21. 20. 30. 28. 33. 46. 59. 53. 102. 128. 
0-:>. 291 189. 231. 304. .4 34. 476. 500. 551. 481. 566. 698. 

301 903. 1009. 1207. 1387. 1231. 1025. 603. 279. 117. 34. 
311 15. 10. 8. 7 . 8. 2. 5. 8. 2. 5. 
321 5. 10. 3. 8. 4 • 7. 5. 10. 7 • 12. 
331 13. 13. 10. 14. 12. 28. 28. 34. 29. 36. 
341 41. 57. 63. 86. 113. 143. 198. 277. 354. 521. 
351 686. 903. 1066. 1218. 1120. 1053. 1146. 1212. 1471. 1864. 
361 2446. 2937. 3330. 3096. 2580. 1477. 685. 212. 52. 11. 
371 3. o. o. 0. 0. 0. o. o. o. o. 
381 o. o. o. o. 0. 0. o. o. o. o. 
391 o. o. o. 0. 0. 0. o. 0. o. o. 
401 o. o. o. o. o. 0. o. o. o. o. 
411 o. o. o. o. 0. 0. o. o. o. o. 
421 o. o. o. o. 0. 1. o. o. o. o. 
431 o. o. o. 1. 0. 0. o. o. o. o. 
441 o. o. o. o. 0. o. o. Q • I o. o. 
451 o. o. . 0. o . o. o. o. 0. ' o. o. 
461 o. o. o. o. o. o. 0. 0. ' o. 0. 
471 o. o. o. 1. 1. 1. 0. 1. o. 1. 
481 o. o. o. o. o. o. o. o. o. o. 
491 o. o. o. o. o. o. 0. o. o. o. 
511 o. o. 

-~-. --.. . 
VHC- SD-WM- DP-050 

REV O 

~~ 
• \.j 



-c,: 
r---• Cl< en 
C) 
m -c.--0 
O'") 

Peak 
ID 
1 
2 
3? 
4 

Peak 

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 
E-8607-8781 

File ID: lla3107.CNF 

WHC-SD-WM-DP-050 
REV o, 

Counted on: 9/ 4/93@ 7:13 
Detector: AEAll 
Geometry number: 1 
Count time: 28800. Sec 

Peak height 
Initial Final 
2760.1 2760.1 
1012.8 1012.8 

142.0 142.0 
6170.6 6170.6 

PEAK ANALYSIS 

Peak center 
Initial Final 

364.340 364.340 
305.998 305.997 
255.844 255.599 
232.222 232.222 

FWHM 
Initial Final 
10.000 2.760 
10.000 2.889 
8.000 0.000 

12.000 3.672 

PEAK RESULTS 
Peak Error Limit: 15% 

Tau 
Initial 

' 5. 000 
5.000 
4.000 
6.000 

Final 
1.706 
1.857 
0.074 
3.001 

AEA Peak Centroid Count %err Activity 
ID Isotope Frac Exp. Obs. Diff. FWHM Rate c/m @95 dim uCi/ea 
1 Cm243 

Cm244 
2 Pu238 
3 
4 Pu239 

Pu240 

Totals: 

0.276 5.786 5.797 -.0110.01 61.29 1.1 745.0 
5.796 5.797 -.001 543.8 

0.101 5.499 5.522 -.0230.01 22.35 1.9 275.5 
???? 5.286 0.00 1000. 

0.603 5.143 5.176 -.0330.02 134.03 0.8 1189.2 
5.144 5.176 -.032 1189.2 

----- ---------
0.980 <--valid peaks only--> 217.67 

DETECTOR CALIBRATION 
Energy(MEV) = 4.084 + (0.0047)*Channel 

Energy range (MeV): 4.084 TO 6.491 
Efficiency= 0.1127 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
106638.0 
106750.5 
104481.4 

2156.6 

% Recovery 
100.000 
100.106 

97.978 
2.022 

0.336E-03 
0.245E-03 
0.124E-03 

0.536E-03 
0.536E-03 

Analyzed by: · 
=D~M----------



('J 
c=; 
r---.. 
c::,: 
~ 
c:) 
m 
~ 

t""O 
CTl 

Raw= 
~pec~rum lla3107.CNF 

Modeled Peaks= 1,2, • • I etc Display Max.: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

.4 . . . .. •••• 4 • • ... 
4 • 

• 2 
•.•..•. 2 
. . . . . . . . . •• 2 

1 
... 1 

............. 
• • • 1 . • 

. 1. 

WHC-SO-WM-DP-050 
ifV 0 

. . . . . . . . . • • . . . . . . • 1 

• • . • • • • . • • • • • • • • • • • 4 
• • 4 

30482.5 



Ra11_Data Dump for AEA Spectrum: lla31O7.CNF 
:. 1 t00OO. o. o. o. o. o. o. o. o. o. 
· 11 o. o. 1. o. o. 1. o. 1. 2. 3. 
21 2. 2. o. 1. 1. 4. 1. 1. o. 3. 
31 1. o. o. o. 4. o. 2. o. 1. 1. 
41 o. o. 1. 1. o. 0. o. 1. 2. o. 
51 o. o. 1. o. o. o. o. 1. 2. o. 
61 o. o. o. o. 0. 0. 2. o. 1. 3. 
71 o. o. 2. o. 1. o. o. o. 1. 1. 
81 o. o. 1. 1. 1. o. 1. 2. 2. o. 
91 o. o. 1. o. o. 2. o. 1. o. o. 

101 o. 1. o. o. 1. 1. o. 2. 1. 1. 
111 1. 1. o. o. 3. 0. 2. o. 2. 1. 
121 3. 1. 2. o. o. 1. o. o. 1. o. 
131 2. 2. 2. 3. 1. 1. o. 2. 2. 4. 
141 2. 5. 1. 2. o. 1. 1. 1. 2. 5. 
151 3. 2. 1. 2. · 1. 3. 1. 3. 2. 4. 
161 6. 2. 4. 3. 2. 3. 4. 7. 8. 2. 
171 7. 6. 6. 12. 11. s. 8. 9. 6. s. 
181 9. 9. 9. 9. 14. 11. 12. 11. 13. 12. 
191 11. 23. 14. 19. 17. 14. 27. 33. 22. 26. 

m 2O1 24. 34. 42. 30. 39. 46. 65. 47. 56. 56. 
c::s. 211 72. 89. 97. 114. 173. 219. · 252. 403. 558. 752. 
r-.._ 221 
-= 925. 1161. 1256. 1507. 1745. 2087. 2565. 3488. 4591. 5830. 

• 231 6987. 7641. 7288. 5892. 4396. 2711. 1343. 581. 197. so. 
~ 241 10. 4. 3. 3. 8. 8. 10. 1. 5. 4. 
c=.: 251 5. 7. 7. 7 • 9. 11. 19. 12. 8. 8. 
~ 261 5. 8. 6. 3. 8. 4. 13. 9. 5. 5. 
l.""I"') 271 4. 10. 3. 4. 9. 9. 4. 5. 10. 4. 
Cf') 2 81 6. 7. 11. 15. 21. 28. 20. 22. 45. 43. -

291 58. 89. 103. . 155. 245. 290. 411. 419. 373. 393. 
301 456. 475. 695. 925. 1134. 1318. 1155. 935. 507. 219. 
311 93. 24. 13. 2. 5. 4. 4. 7. 6. 5. 
321 9. 3. 6. 1. 6. 6. 5. 13. 12. 13. 
331 15. 26. 24. 15. 16. 19. 19. 23. 20. 24. 
341 35~ 30. 53. 44. 58. 48. 86. 92. 166. 215. 
351 396. 555. 856. 1065. 1100. 1061. 974. 909. 921. 1194. 
361 1567. 2193. 3016. 3519. 3552. 2781. 1704. 787. 286. 71. -
371 15. 1. 1. 1. o. 1. 1. o. o. o. 
381 o. o. o. o. 0. o. o. o. o. o. 
391 0. o. o. o. o. o. 0. o. o. o. 
401 o. o. o. o. o. o. 0. 0. o. o. 
411 o. o. o. o. o. o. o. o. o. o. 
421 0. o. o. o. o. o. o. o. o. 1. 
431 1. 0. o. 0. o. o. o. o. o. o. 
441 o. o. o. o. o. o. o. 0 • I o. o. 
451 o. o. o. o. o. 0. o. 0. ' o. o. 
461 o. o. o. o. 0. o. o. 0. ; o. o. 
471 o. o. o. o. o. 1. o. o. 1. o. 
481 o. 1. o. 1. o. o. o. o. o. o. 
491 o. o. o. o. o. o. 0. o. o. o. 
511 o. o. 

WHC-SD-WM- DP-050 
REV D 
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Lab Segment Serial No. 
07 

Analysis: 

Instrument: 

WESTINGHOUSE HANFORD COMPANY 

222-S LABORATORY 

ANALYTICAL BATCH 
Customer ID: 

Procedure/ Rev: 

·• Date: J 

v 
J32cA I ?tf 
WHC-SD-WM-DP-050 

I -a 

Starting Time: ora-o Temperature 

Ending Time: 6"() Chemist: 

Comments: 

Description Lab ID Description Lab ID 

1 11 

2 12 

3 13 

4 14 

5 15 

6 16 

7 17 

8 18 

9 19 

10 20 

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of 
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard 

l..~e,) I, ?rJ'tJ- J,J 
</},'fe ~i' R 1/f - ./N , ••. / . 

.:: t' 

A-6000-881 103/921 



METHOD: 

PREPARED BY: 

SPLNAME 
STD 63843 

BLANK 

0066WOL 

0066WOL 

0066WOL 

NARRATIVE: 

WHC-1D-WM-DP-050 
REV 0 

ANALYTICAL BATCH SUMMARY SHEET 

DATE START: 

LA-503-156 Soptombor 3, 1993 
DATE COMPLETE: 

LL Fritts ~'IIA '1- 1• '13 Soptombor 7, 1993 

UNITS: 

SPLID 

R4295 

E8067 

E8067 

E8067 

uCi/g 
ANALYTE RESULT #1 RESULT #2 AVERAGE RPO% %REC DET LIM 
Am-241 2.57E+1 95.9 

Am-241 3 .24E+1 11 .5 7.50E-4 

Am-241 3 .11E+1 10.8 7.50E-4 

Am-241 3 .43E+1 6.0 7.50E-4 

·-
-

.__X _ _,!NO SPECIAL PROBLEMS/METHOD VARIATIONS IN THIS BATCH 
UST SPECIFIC PROBLEMSNARIATIONS FOR THIS BATCH: 

The results for the standard are In uCI/L. 

%CTER 
8.1 

7.2 

7.2 

11.6 

78 
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Pl.A.CE ANALYTICAL CARD IN BOX BELOW-DO NOT WRITE IN SPACE 

WHC-SD-WM-DP-050 
REV O , 

S1,.,ple ~~":\ r• '. 

R 4295.-8582 105 °KE -BA$Hl, 
011e 

8-26-93 

Ttff\1.111~ • Priority 

14:47 26 
0e,,,,.._,,...1,on M~thod, Slll"'ldAfd 

, .. - ·- . . 
Am24t:'. LA-503-156 % RECOVERY E11456 0 

EDP R201 AR001 · 

STD#{,)$'{) RESULT ·1..5, 7 u ~ i /L-
STD VAL 2~ f'oS" %REC CC 5, ct "lo 
.,,... ,J 4,, J'I'- >YIJfJ 

u 
_ _. .. 
~-- . 

' '-'. ' .. -· ·- -· ·· - -

-J-1) 

Customer 10 

STD 

"AF.A". 4SC~i\N 
ATi~CH PRINlOUT 

n11yst - S 

AM-241: LA-503-156 (D-0) LIQUIDS STANDARD 

',:'\: Se(latt,loftP Spike (Tracer) Book Number 58B43 

R4295-8582 ~clivily or Am243 Ti';lcer in dpm/mL (SPKA) 5655 
1/\/13,a:tcn Ip::::}/ Sr,ike (Tl"'Jcer) Volume in mL (SPKV) 0.1 
1769 Volume of Sample in mL (S,) 1 

(Of) 101 
0 Oigesl Dilution Factor (DDF, 1 

(C24 l) 305 
.\m-243 Ai~ Peak Height from ID (C243) 305 

(ATOT) 2882 
09/03/93 AT Count TUTie in Minutes (MIN CTd) 30 

El.,ckgrnund in CPM (8KG) 6 

I 
Am-2 -H pCi/L = ((C:?41 • SPKA • SPk.'V • OF• OOF • (1000ml/l)) / ((C243 • &5 • (2220000dpm/~) 

µCi/mL = µCi/L / (1000ml/L) 
Tracer 7. Rec = ((ATOT / MIN CTd - 8KG) • 2 • (C243 / (C2-H + C243)) / (SPKA • SPKV)) • 100 
Relalh-e Counling Em:>r = Square Roal of ((1 / C241) + (l/c:?43)) • 100 

IE!-241 pCi/L :I 2.57E+01 I ! 

l~-241 pCi/mL 
_ , 

2.57E-02 I· - : 

lp;tative counting error - : 8.1% I - , 

jfu-243 Tracer Reco\'ery = 15.9% 

• 
Date: 

pproved by: Date: 

Form 3 Rev. 1.1 
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WUC- SO-WM- DP-050 
REV 0 

AMERICIUM 241 ANALYSIS - ACID DIGESTION 

-:IF 3 . 7_-3 -, 3 . 4C 
~-t 

3d 

. . _.,,,. ·r· -
,. . .. . _ ... 

• ~ . ~ ••.1· 
' \ ;- . 

. . ·. ' . 

R .YJ.95- ts i~ , -

BEST AVAILABLE COPY 

80 



PlACE ANALYTICAL CARO IN BOX BELOW-DO NOT WRITE IN SPACE 

,~ s s 
WHC~~O-WM-DP-050 

• . . RE~ 0 
Stual No. Sample Po,nt •• ) , 011• 

E 8607 .-8782 H&RWc(t'' . .4-12-93 
Dtltr,,un,t10n ~el hod, Standard j RHult Ur, ,1 1 

Am241 LA-503-156 uCi/G Rec 
1 s~11,~plt S•H 

? • o !"o ~ - Id ,-I - ,1,-., ,r,.J 

Ti.,.. 111....i 

13: 2 · 

E11456 
Cu1IO'T'ltr 10 

0066WQL 

Prtortty 

26 

0 

"AEA" • 480MIN 
. ATTACH PRINTOUT 

t'lllyst • S 

- ·- · -~ ·-

-J ·'1 J 

AM-241: LA-503-156 (D-0) SOLIDS SAMPLE 

'.f:}\ $ir:ial_N#;@d} $pike (Tracer) Book Number 58843 

E8607-8782 ~foity or Am243 Tracer in dpm/mL (SPKA) 5655 

(SPKV) o., 
1769 !Volume or Sample in mL (SS) 0.1 

(DF) 201 

O Digest Gram, or Solids / liter (D dU 34.1372 

{t:M:=:=:M.afyst }/\t Am-241 Area Peak Height from AF.A (C24 i) 612 

Am-243 Area Peak Height rrom AEA (C243) 283 

(AT01) 3273 

09/03/93 · ~T Count T'une in Minutes (~UN CTd) 30 

Back,,"l"Ound in CPM (8KG) 6 

Am-241 µCi/1 = (C241 • SPKA • SPII.V • OF• (l000ml/Q) / (C243 • S5 • (D '1'U • (2220000dpm/uCi)) 

Tracer 7. P.ec = ((ATOT/MIN CTd - 8KG) • 2 • (C243 / (C241 + C243)) /(SPICA• SPKV)) • 100 

Relath-e Counting Error= Square Root of ((l/C2-tl) + (l/C243)) • 100 

1&241 µCi/g = 3.24E+01 ~ 
l~!ativ-e Counting Error = 7.2% ~ 
l§n-2-l3 Tracer Recovery = 11 .5% I 

Date: 07-Sep-93 
pproved by: Date: -, ,m 

Form 4 Rev. 1. 1 Page 1 of 1 
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4F I 

WHC-SD-WM-DP-05 0 
REV 0 

AKERICIUM 241 ANALYSIS - ACID DIGESTION 

--------· --- · 
1- J - '7 -:, q r ' ·-. 

~-c. . "[ ; -~ ~ 
30 £ f ft, o:7- 27 i~ 

' .. 

BEST AVAILABLE COPY 



... , 
.. 

Pl.ACE ANALYTICAL CARO IN BOX BELOW-DO NOT WRITE IN SPACE 

WH~SO-WM-DP-050 

E 8607.-8782 H&RWC ~ 

Am241 .. LA-503-156 

AM-241: LA-503-156 (D-0) 

REV 0 
Prior ity 

•· 4-12-93 13: 2 26 
Rerun• 

' . 
uCi/G Rec E11456 0 

Customer ID 

0066WQL 

"AEJ..". 480MIN 
t.TTACH PRlt~TOUl 

SOLIDS SAMPLE 

ttH~tt«n>t Soike (Tracer) Book Number 58B43 
E8607-8782 ~livity or Am243 Tracer in dpm/rnL (SPKA) 5655 

l:T@!~ :~f):j\ Sp~ (Tracer) Volume in mL (SPKV) 0.1 

1 7 69 !Volume or Sample in mL (~) 0.1 

(DF) 201 

o Di..,aest era.rm or Solids / Lit.er (D g/U 34.1372 

(C241) 593 

~243 Area Peak Heieht from .\EA (C243) 286 

(ATO'O 2885 
09/03/93 l4T Count Tune in Wnutes (MIN CTd) 30 

13a.ck,.crround in CPM (8KG) 2 

I 
Am-2 -H µCi/&= (C241 • SPKA • SPKV • DF • (l000ml/G) / (C243 • ~ • (D g/U • (2220000dpm/uCi)) 
Tracer r. P-ec = ((AroT/MIN CTd - 8KG) • 2 • (C243 Ji (C241 + C243)) / (SPKA • SPKV)) • 100 
Relative Counting Error = Square Root or ((l/C241) + (l/C243)) • 100 ·: I . 

lfu--2u µCi/g .: = ·J.11 E+01 II 
l~tative Counting Error = 7.2% ~ 
IF243 Tracer Recovery = 10.8% I 

Date: 07-Sep-93 

Date: .S. -, l'/13 
Form 4 Rev. 1. 1 Page 1 of 1 
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WHC-SD-WM-DP-05 0 
REV 0 

AMERICIUM 241 ANALYSIS - ACID DIGESTION 

1

~ - . .. ·1-3 ;__,j ~ . . 
~ ;;- . ,- V (/ •r. ~ .•. 

\. 3!!f--:i- e ibo;-97 fa, 
I 

i 
•' 

BEST AVAILABLE COPY 



PLACE ANALYTICAL CARD IN BOX BELOW-Dr ,OT WRITE IN SPACE ----------------, 
'>·w H C- SD-WM - DP- 0 5 0 

REV 0 

E 8607.-8782 H&RWC •. -· ,:4-12-93 13: 2 

Am241 

Method , S11n d1 , d 

LA-503-156 

,Ae:sull Un~t 

u1
Ci/G Rec 

Chorg• Code 

E11456 
Customer 10 

- ./(f'O J 0066WQL 

COUNT AS uCI/L 

~ ~' I -co.:k-

AM-241: LA-503-156 (D-0) SOLIDS 
I%M~ .N«rnm $pile! (Tracer) Eloolc Nurnb!r 

E8607-8782 klhi ty or Arn243 Tracer in dpm/mL (SPKA) 

M/@~~ IP'tn:n Spik! (Trac:er) VolUID! in mL . (SPKV) 

1769 Volume or Sampl! in mL 

(Df) 
0 Digest Crams or Solids / lit.er (D t/1.) 

(C2-U) 

, Am-243 Area Peak Height from AEA (C2 43) 

(AWO 
09/03/93 AT Count rune in Mi.nula (MIN CTd) 

Background in CPI,( (8KG) 

26 

0 

SAMPLE 

58843 

5655 
0 .1 

0.1 

201 

34.1372 

245 
107 

1863 

30 

6 
I 
I 

Am-241 µCi/g = (C24l • SPKA • SPKV • Df • (l0O0ml./U) / (C243 • 5S • (D g/U • (2220000dpm/uCi)) 
I 

Trac!r,; Rec= ((ATOT~!IN CTd - BKr) • 2 • (C243 { (C24l + C243» / (SPKA • SPKV)) • 100 

Relative Counting Error = Square P..oot or ((l/C241) • (1/C243)) • 100 

ik241 ra1, 

jpe1ative Counting Error 

243 Tracer Recovery 

Data Entry by: 

pproved by: 

Form 4 Rev. 1. 1 

I 

r 

l 
I 

= 

J -, -

' = 

3.43E+01 

11.6% 

6.0% 

Date: 

Date: 
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WHC- SD-WM- DP-050 
REV. 0 

Westinghouse Hanford Co. 

G E N E R A L A L P H A E N E R G Y 
Rev. 2.01 

A N A L Y S I S 

~ - Peak 
~ ID """""'-

• 1 
, c=). 

2 O'j. 
C) 3 m -m 
en 

Peak 
ID Isotope 
1 Pu238 

Am241 
2 Am243 
3 Pu239 

Pu240 

rotals: 

• 

.• 

DATA REDUCTION REPORT 

SAMPLE 
R-4295-8582 · 

File ID: 4a4808.CNF 

Counted on: 9/ 4/93@ 1: 9 
Detector: AEA4 
Geometry number: 1 
Count time: 28805. Sec 

PEAK ANALYSIS 

Peak height Peak center Tau 
Initial Final 

262.3 . 262.3 
243·.7 243.7 
338.1 338.1 

Initial Final 
301.717 301.717 
256.187 256.185 
230.462 230.426 

FWHM 
Initial Final 
1r. 000 5. 527 
12.000 5.076 
14.000 4.850 

Initial 
6.000 
6.000 
7.000 

Final 
3.504 
3.207 
2.974 

AEA 
Frac 

0.302 

0.273 
0.378 

-----
0.953 

PEAK RESULTS 
Peak Error Limit: 15% 

Peak Centroid Count 
Exp. Obs . . oiff. FWliM Rate elm 
5.499 5.502 -.0030.03 7.10 
5.480 5.502 -.022 I 

5.276 5.288 -.0120.02 6.42 
5.143 5.167 -.0240.02 8.87 
5.144 5.167 -.023 

---------
<--valid peaks only--> 22.39 

%err 
@95 
3.4 

3·. 5 
3.1 

dim 
87.5 
67.0 
57.5 
78.7 
78.7 

DETECTOR CALIBRATION 
Energy(MEV) = 4.084 + (0.0047)*Channel 

Energy range (MeV): 4.084 TO 6.491 
Efficiency= 0.1127 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

;Total 
11271.0 
11495.8 
10746.8 
, 524.2 

I 

% Recovery 
100.000 
101.994 
95.349 

4.651 

Activity 
uCi/ea 

0.394E-04 
0.302E-04 
0.259E-04 
0.354E-04 
0.354E-04 

Analyzed by: · 
=o'""'M-----'--------



tn ....... 
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1 Legend: Raw= 
Spectrum 4a4808.CNF 

Modeled Peaks= 1,2, I etc Display Max.: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

3 .. •• 3 
. .... 3. 

• 2 • • 
. . 2. 

• 2 • • 
1. 

. 1. 
. . . 1 

1. 

• • 3 • 

•• 2 

WffC-SD-WM-OP-050 
REV 0 

• • • • • • • • • • • • • • • • • • 3 • 

2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

2:i44. 2 

f.38 



WHC-SD-WM-DP-050 
Raw · Data ___ Dump for AEA Spectrum: 4a4808.CNF REV 0 

1 2lf805. o. o. 164. 29. o. o. o. o. o. 
11 o. o. o. o. o. 0. o. o. 1. 1. 
21 o. o. o. o. o. 1. o. o. o. o. 
31 o. o. o. o. o. o. o. o. o. o. 
41 1. o. o. o. o. o. o. o. o. o. 
51 o. o. o. o. 2. o. o. o. o. o. 
61 o. o. o. o. o. o. o. o. o. o. 
71 o. o. o. o. o. o. o. o. o. o. 
81 o. o. o. o. o. 0. 1. o. o. o. 
91 o. o. o. o. o. o. 1. o. o. o. 

101 o. o. o. 1. o. o. 1. 1. 1. o. 
111 o. 1. o. o. o. 3. o. 1. o. o. 
121 o. o. 2. 0. 1. 0. o. 1. o. o. 
131 o. 1. o. 2. o. o. o. o. 1. o. 
141 2. o. 1. o. 1. o. o. 1. o. 1. 
151 2. 1. 1. o. 2. 1. 0. 1. o. o. 
161 o. 4. 2. o. 1. 2. o. 1. o. 1. 
171 1. 2. o. 2. 1. 2. 1. o. o. o. 
181 1. 3. 2. 1. 2 . 2. 2. 3~ 4. 1. 

u:,191 1. 1. o. 1. 4. 4. 3. 2. 7. 2. 
- 201 7. 8. 4. 6. 12. 10. 9. 8. 12. 13. 
r--211 - 20. 14. 29. 29. 30. 44. 41. 67. 79. 78. 

t221 97. 124. 124. 158. 200. 204. 270. 334. 385. 415. 
c::1231 354. 383. 285. 219. 147. 82. 49. 30. 25. 24. 
~ 241 29. 20. 43. 35. 52. 

~ 
59. 66. 105. 103. 

m 251 145. 150. 190. 222. 272. 274. 215. 192. 144 • ....,.,._ 
m 261 82. 58. 31. 25. 22. 15. 20. 14. 9. 11. 
cn271 15. 14. 13. 7. 4 . 11. 7. 12. 10. 16. 

281 17. 17. 13. 13. 21. 29. 34. 31. 35. 58. 
291 61. 78. 75. 86. 124. 139. 172. 183. 224. 285. 
301 ~ 305. 283. 241. 161. 113. 81. 49. 49. 30. 
311 30. 21. 21. 14. 20. 10. 3. o. 1. 0. 
321 o. o. o. o. o. 0. 0. o. o. o. 
331 o. o. o. o. o. o. o. o. o. 1. 
341 0. 2. o. o. o. 1. 2. 2. o. o. 
351 3. 3. 0. 1. 1. 0. o. 1. 2. o. 
361 1. 1. o. 3. 0. 1. 1. 0. o. 1. 
371 o. o. o. 0. 0. 0. o. o. o. o. 
381 o. o. o. 0. 0. 0. o. 0. o. o. 
391 o. o. 0. 0. 0. 0. o. 0. o. o. 
401 o. o. o. o. 0. 0. o. o. o. o. 
411 o. o. o. o. 0. o. o. o. o. o. 
421 o. o. 0. 0. 0. o. o. 0. o. 0. 
431 o. 0. 0. 0. o. 0. 0. 0. o. 0. 
441 0. 0. 0. o. o. o. 0. o. o. o. 
451 0. 0. o. 0. 0. o. 0. 0. o. o. 
461. o. 0. 0. 0. o. o. 0. o. 1. o. . 
471 o. 0. o. o. o. o. 1. 1. o. o. 
481 3. 1. 1. o. 1. o. 0. o. o. o. 
491 o. o. o. o. o. o. o. o. o. o. 
511 o. o. 



' l 

WHC-SO-WM- OP-05 0 
RH O . 

Westinghouse Hanford Co. 

G E N E R A L A L P H A E N E R G Y 
Rev. 2.01 

A N A L Y S I S 

m 
CF) 

Peak 
ID 
1 
2 

Peak 
ID Isotope 
1 Am241 

Pu238 
2 Am243 

rotals: 

DATA REDUCTION REPORT 

SAMPLE 
E-8607-8782 

File ID: Sa5725.CNF 

Counted on: 91 4193@ 1:10 
Detector: AEAS 
Geometry number: 1 
Count time: 28802. Sec 

PEAK ANALYSIS 

Peak height 
Initial Final 
565.9 565.9 
254.0 254.0 

Peak center 
Initial Final 

303.335 303.335 
257.723 257.650 

FWHM 
Initial Final 
18-;000 15.107 
20.000 12.142 

AEA 

PEAK RESULTS 
Peak Error Limit: 15% 

Peak Centroid Count %err 

Tau 
Initial 

9.000 
10.000 

Final 
6.346 
3.120 

Frac Exp. Obs. Diff. FWHM 
0.644 5.480 5.510 -.0300.07 

5.499 5.510 - .011 
0.332 5.276 5.295 -.0190.06 

Rate elm @95 
24.63 1.8 

12.67 2.6 

dim 
232.4 
303.5 
113.6 

Activity 
uCilea 

O.l0SE-03 
0.137E-03 
0.512E-04 ----- ---------

0.976 <--valid peaks only--> 37.30 

DETECTOR CALIBRATION 
Energy(MEV) = 4.084 + (0.0047)*Channel 

Energy range (MeV): 4.084 TO 6.491 
Efficiency= 0.1127 CPMIDPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
18344.0 
18456.9 
17903.7 

440.3 

Analyzed by: 

% Recovery 
100.000 
100.616 

97.600 
2.400 

OM 

90 



1 Legendi Raw = 
Spectrum Sa5725.CNF 

Modeled Peaks= 1,2, • • I etc Display Max.: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

2 
. 2 . . 
• • • 2 • •• 

• • 2 

. . . . . . . . . 

. 1 . . • 2 • 
• 1 

.1 

1. 

2 
••••• 2 

.2 

.• 1 

. . . . . . . . . . . . . . 
1 

WKC- SD-WM-DP-050 
BEV 0 

.• 1 
. . . . . . . . 1 . . 

4109.1 

91 



Raw Data Dump for AEA Spectrum: 
1 28802 • · o. o. 1. 

11 1. 1. 2. o. 
21 o. 1. 1. 1. 
31 o. o. 1. 1. 
41 o. 1. 1. o. 
51 o. o. o. o. 
61 1. o. 1. 2. 
71 1. o. 2. 2. 
81 1. o. 1. o. 
91 o. o. 1. 2. 

101 3. 1. 1. 1. 
111 2. 1. 2. 2. 
121 1. 4. 1. 1. 
131 o. 2. 3. o. 
141 4. 1. o. 2. 
151 1. 3. 1. 1. 
161 2. 1. 2. o. 
171 2. 4. 5. 4. 
181 2. 4. 1. 1. 

c:n 191 6. 6. 
I 

4. 6. 
- 201 3. 4. 7. 2. 
~ 211 7. 16. 13. 21. 

• 221 38. 35. 44. 46. 
~ 231 70. 57. 65. 56. 
C) 241 61. 72. 79. 103. 
~ 251 195. 217. 225. 264. 
m 261 210. 207. 167. 14 7. 
cr.i 271 51. 47. 33. 23. 

281 53. 70. 67. 63. 
291 @ 274. 273. 324. 
301 . 581. 571. 595. 
311 278. 219. 174. 147. 
321 14. 10. 14. 5. 
331 o. 2. o. 2. 
341 1. o. 1. 4 • 
351 3. 1. 1. 2. 
361 2. 2. 1. 2 . 
371 3. 4. 1. 0. 
381 o. 0. 0. 0. 
391 o. 1. 0. 0. 
401 o. 1. 0. 0. 
411 o. o. o. 0. 
421 o. 0. 4. 0. 
431 o. 0. 0. 2. 
441 1. o. o. o. 
451 o. o. 0. 2. 
461 o. o. 1. o. 
471 2. 1. o. o. 
481 2. o. 2. 0. 
491 1. o. o. o. 
511 o. o. 

5a5725.CNF 
WHC-S0-WM-DP-050 

REV ,P. o. o. o. o. 
1. o. o. o. o. 
1. 1. o. o. 2. 
1. 1. o. o. 1. 
o. o. o. 1. 1. 
2. o. o. o. 1. 
1. 1. o. 1. 1. 
o. o. 2. o. o. 
o. o. 1. o. 1. 
1. 2. 2. o. 3. 
3. o. o. o. o. 
2. 2. o. o. 3. 
o. 3. : 2. o. 2. 
o. 1. 4. 1. 1. 
o. 2. 2. 5. 2. 
3-. 2. ' 3. 1. 4. 
2. o. o. 2. 1. 
3. 1. o. 1. 1. 
5. o. 4. 2. 3. 
1. 8 • . 8. 5. 4. 
6. 5. 9. 7. 8. 

17. 19. 19. 21. 24. 
57. 46. 59. 57. 52. 
55. 57. 73. 61. 60. 
90. 102. -$. 144. 167. 

243. 252. 283. 270. 274. 
99. 101. • 65. 63. 
49. 26. 38. 41. 39. 
95. 110. 128. 155. 189. 

354. 391. 433. 491. 531. 
567. 545. 522. 406. 367. 

94. 88. 72. 55. 53. 
4. 1. 3. 1. 1. 
o. 1. 1. 2. 1. 
0. 4 . 1. 1. 2. 
2. 1. 0. 2. 1. 
4 • o. 3. 3. 1. 
2. 0. 0. 2 • o. 
0. 0. 0. 0. o. 
o. 0. 0. 0. 0. 
o. 0. o. o. o. 
o. 0. o. o. o. 
0. o~ o. o. o. 
1. 1. o. 0. o. 
2. o. 1. o. o. 
1. o. o. o. o. 
o. 1. o. 1. o. 
1. 1. 2. 1. 1. 

-1. 1: 2. 2. o. 
0. o. o. o. o. 

• 
o. 
o. 
1. 
o. 
2. 
1. 
o. 
o. 
1. 
2. 
2. 
3. 
2. 
1. 
1. 
3. 
3. 
5. 
3. 

12. 
4. 

34. 
78. 
59. 

192. 
245. 

55. 
35. 

197. 
598. 
322. 

26. 
o. 
3. 
1. 
2. 
4. 
o. 
0. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
1. 
o. 
1. 
o. 

()~ 
--.;1/;.I 



WHC-SD-WM--DP-050 
REV 0 

Westinghouse Hanford Co • .. . 
G E N E R A L A L P H A E N E R G Y 

Rev. 2. 01 
A N A L Y S I S 

Peak 
ID 
1 
2 

Peak 
ID Isotope 
1 Am241 

Pu238 
2 Am243 

Pu240 

Totals: 

DATA REDUCTION REPORT 

SAMPLE 
E-8607-8782 

File ID: 6a6643.CNF 

Counted on: 9/ 4/93@ 1:11 
Detector: .. AEA6 
Geometry number: 1 
Count time: 28806. Sec 

PEAK ANALYSIS 

Peak height 
Initial Final 

557.7 557.7 
249.9 249.9 

Peak center 
Initial Final 

299.254 299.254 
251.534 251.215 

FWHM 
Initial Final 
24.000 22.194 
24.000 20.480 

Tau 
Initial 
12.000 
12.000 

Final 
7.589 
5.507 

AEA 
Frac 

0.669 

0.318 

-----
0.986 

PEAK RESULTS 
Peak Error Limit: 15% 

Peak Centroid Count 
Exp. Obs. Diff. FWHM Rate c/m 
5.480 5.491 -.0110.10 29.53 
5.499 5.491 0.008 
5.276 5.265 0.0110.10 14.02 
5.144 5.265 -.121 

---------
<--valid peaks only--> 43.55 

%err 
@95 
1.6 

2.6 

d/m 
278.7 
363.9 
125.7 
124.4 

DETECTOR CALIBRATION 
Energy(MEV) = 4.084 + (0.0047)*Channel 

Energy range (MeV): 4.084 TO 6.491 
Effici~cy = 0.1127 CPM/DPM 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

TOTAL COUNT DATA: 

Total 
21200.0 
21315.2 
20906.9 
i 293."1 

Arialyze'd by: 

% Recovery 
100.000 
100.544 

98.617 
1.383 

OM 

Activity 
uCi/ea 

0.126E-03 
0.164E-03 
0.566E-04 
0.560E-04 



-

-

1 Legend: Raw = 
Spectrum 6a6643.CNF 

Modeled Peaks= 1,2, .. , etc Display Max.: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

2 
.2 
••• 2 • 

. . . 2. 

1 •• 
1. 

. 21.. 

.2 

. . . . . 1 

... 1 
1 

.- • 2 
. ..... 2 . 

• 2 • 

.. 1 

WHC- SO-WM- DP-050 
REV 0 

. 1 

.. 1 .. 
. . . . . . . . . . . . . 1 . 

4302.6 



Raw . Cuta, Dpmp for AEA Spectrum: 
! 28806. o. o. 1. 

11 o. 1. o. o. 
21 o. o. o. o. 
31 o. 2. 1. o. 
41 1. 1. o. 1. 
51 o. o. o. 1. 
61 o. o. 1. o. 
71 o. o. o. o. 
81 o. 2. o. 0. 
91 1. 1. o. 1. 

101 o. o. 2. o. 
111 o. 1. 1. o. 
121 o. 2. o. o. 
131 o. 1. 1. 3. 
141 o. 1. 3. o. 
151 1. 3. 1. 3. 
161 2. o. 1. 3. 
171 1. 2. 3. 2. 
181 1. 1. 2. 2. 
191 3. 8. 2. 1. 

IC'-.l 201 7. 3. s. 7. 
~ 22. 16. 26. 18. r-.._ 211 
=- 221 61. so. so. 64. 
d 231 70. 58. 67. 84. 
er, 241 141. 148. 156. 216. 
~ 251 270. ~ 242. 235. 
__, 261 137. 118. 100. 112. 
~ 271 65. 61. 64. 61. 

281 147. 175. 163. 197. 
291 432. 463. 512. 486. 
301 569. 528. 511. 510. 
311 196. 152. 134. 84. 
321 13. -- - 10. 8. 9. 
331 2. 1. 2. 1. 
341 1. o. 2. 3. 
351 3. 2. 4. 2. 
361 1. 3. 0. 3. 
371 1. 4. 4 . 0. 
381 1. o. 1. 1. 
391 1. o. 0. o. 
401 o. o. o. o. 
411 0. 0. o. 0. 
421 o. o. o. o. 
431 1. o. o. 3. 
441 1. 1. 0. 0. 
451 1. o. 2 • 1. 
461 o. o. 0. 1. 
471 2. 2. 4. 1. 
481 o. o. o. o. 
491 o. 0. 2. 1. 
511 o. o. 

6a6643.CNF 
o. 1. 1. 
o. o. o. 
o. o. o. 
0. o. o. 
0. o. o. 
o. o. o. 
1. o. o. 
o. o. o. 
1. 1. o. 
1. o. 1. 
1. 1. o. 
1. o. 1. 
1. 0. 1. 
2. 2. o. 

. 0. 3. o. 
2. o. 1. 
2. 0. 1. 
1. 1. 3. 
1. 2 • 2. 
5. 8. 4. 
6. 13. s. 

34. 36. 34. 
66. 65. 60. 

112. 81. ·90. 
236. 212. 237. 
262. 250. 209. 

84. 89. 76. 
76. 86. 91. 

210. 273. 259. 
528. 564. 573. 
452. 379. 336. 

78. 56. 40. 
4 . 3. 5. 
0. 0. 3. 
3. 1. o. 
1. 4 . 1. 
1. 2 . 2 • 
1. 2. 0. 
0. 0. 1. 
0. 0. 1. 
0. 0. 0. 
0. 0. o. 
2 . 1. o. 
2. 0. 0. 
2 • 2. 2 . 
o. o. o. 
o. o. 1. 
3. 4. 1. 
1. 0; o. 

-=- 9. 6. 5. 

. 
WHC--SO-WM-OP-050 

REV 0 

1. o. 
2. o. 
o. 1. 
o. o. 
o. o. 
0. o. 
o. o. 
o. 1. 
1. 1. 
o. 1. 
o. o. 
1. 2. 
1. o. 
o. 1. 
o. 1. 
o. 1. 
o. o. 
2. 4. 
L 9. 
9. 7. 

13. 25. 
37. 38. 
70. 57. 
82. 139. 

255. 271. 
220. 152. 

66. 59. 
95. 112. 

356. 

~ 570. 
308. 

3 
. 

35. 13. 
0. o. 
o. o. 
0. o. 
2. 3. 
2. 1. 
1. 1. 
o. o. 
0. o. 
o. 0. 
o. o. 
o. 1. 
1 • 2. 
o. o. 
o. o. 
1. 1. 
0. o. 
1. 1. 
0. o. 

o. 
o. 
1. 
2. 
1. 
o. 
1. 
1. 
o. 
1. 
o. 
o. 
o. 
2. 
1. 
o. 
o. 
2. 
6. 
7. 

11. 
33. 
76. 

128. 
254. 
171. 

60. 
151. 
412. 
549. 
231. 

22. 
o. 
1. 
4. 
1. 
3. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
1. 
0. 
o. 
o. 

0 t.• 
, _: . .:.) 



Westinghouse Hanford Co. 

G E N E R A L A L P H A E N E R G Y 
Rev. 2. 01 

A N A L Y S I S 

Peak 
ID 
1 
2 

Peak 
ID Isotope 
1 Am241 

Pu238 
2 Am243 

Pu240 

Totals: 

DATA REDUCTION REPORT 

SAMPLE 
E-8607-8782 

File ID: 7a7172.CNF 

WHC-SD-WM-DP-050 
REV 0 

Counted on: 9/ 4/9)@ 1:12 
Detector: AEA7 
Geometry number: 1 
Count time: 28803. Sec 

PEAK ANALYSIS 

Peak height 
Initial Final 

227.1 227.1 

Peak center 
Initial Final 

299.298 299.298 
253.542 253.236 

FWHM 
Initial Final 
28.000 26.333 
26.000 21.608 95.1 95.1 

AEA 
Frac 

0.651 

0.353 

-----
1.004 

PEAK RESULTS 
Peak Error Limit: 15% 

Peak Centroid Count 
Exp. Obs. Diff. FWHM Rate c/m 
5.480 5.491 -.0110.12 12.46 
5.499 5.491 0.008 
5.276 5.275 0.0010.10 6.75 
5.144 5.275 -.131 

---------
<--valid peaks only--> 19.20 

%err 
@95 
2.5 

3.7 

DETECTOR CALIBRATION 
Energy(MEV) = 4.084 + (0.0047)*Channel 

Energy range (MeV): 4.084 TO 6.491 
Efficiency= 0.1127 CPM/DPM 

TOTAL COUNT DATA: 

Tau 
Initial 
14.000 
13.000 

Final 
10.091 

3.703 

dim 
117.6 
153.5 
60.5 
59.9 

Activity 
uCi/ea 

0.530E-04 
0.692E-04 
0.272E-04 
0.270E-04 

Item 
Raw spectrum 
Smoothed 
Composite fit 
Residuals 

Total 
9184.0 
9295.8 
9218.8 

% Recovery 
100.000 
101.218 
100.379 

-34. 8 . -0.379 

Analyzed by: 
DM 
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1 Legend: Raw= 

Spectrum 7a7172.CNF 
Modeled Peaks= 1,2, etc Display Max. 
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WHC-SD-WM-DP-050 
Raw-)ata· Dump for AEA Spectrum: 7a7172.CNF Rf~. 0 
-1 28803. o. o. 0. o. 1. 1. o. o. 

11 o. o. 1. 0. 2. 0. 2. o. o. 1. 
21 1. o. 2. o. o. o. o. o. o. o. 
31 o. o. o. o. o. o. 0. o. o. o. 
41 o. 1. o. 0. o. o. o. o. 1. o. 
51 o. o. 1. o. 0. 1. o. o. o. o. 
61 o. o. o. o. 2 • 0. o. o. o. o. 
71 2. 1. 1. o. 1. 1. 1. o. o. 2. 
81 o. 1. o. o. 1. o. 1. o. 1. 1. 
91 o. o. o. o. o. o. o. o. 1. o. 

101 o. 2. 2. 4. 1. o. o. o. o. 1. 
111 o. 1. o. 3. 2. o. 1. 1. o. o. 
121 o. 1. 2. 1. 1. 3. o. 0. 1. 1. 
131 1. 2. o. 2. o. 1. . 5. o. 1. 2. 
141 2. 1. 2. o. 1. 1. o. 1. 2. 1. 
151 o. 1. o. 1. o. o. o. 1. 1. 1. 
161 o. o. 1. 0. - 0. o. o. 1. o. 2. 
171 1. 1. 0. 1. 1. o. 1. 1. 4. 1. 
181 2. 1. I 3. 1. 2. 1. 0. 1. 2. 5. 

t..n 91 2. 4. 2. 1. 4 . 4. 4. 5. 1. 2. 
01 5. 1. 2. 6. 4. 11. 5. 4 • 10. 5. 
11 15. 14. 18. 16. 28. 21. 21. 23. 27. 25. 

c:::.,-2 21 31. 21. 29. 37. 40. 30. 47. 47. 43. 48. 
0")231 34. 43. 42. 44. 37. 4 4. so. 37. 51. 54. 
r:::::):2 4 1 56. 52. 67. 61. 61. 81. 91. 98. 78. 87. 
~ 251 102. 94. ~ 105. 91. 92. 92. 100. 74. 61. 
t..°"0261 82. 62. 51. 40. 47. 30. 26. 28. 20. 
cr,271 

. 
31. 30. 37. 26. 28. 34. 48. 38. 49. 44. 

281 59. 61. 70. 79. 98. 103. 132. cftt:, 132. 165. 
291 168. 182. 181. 188. 215. 209. 233. 241. 235. 
301 218. 221. 210. 219. 193. 184. 169. 136. 120. 95. 
311 113. 81. 62. 51. 61. 36. 43. 28. 21. 11. 
321 11. 12. 6. 6. 1. 5. 4. 2. 1. 1. 
331 1. 1. o. o. 1. 1. o. 1. o. 0. 
341 o. o. o. o. 0. 1. 1. 1. 1. 2. 
351 0. o. 3. 1. 3. 2 • 2. o. 1. 6. 
361 2. 2. 2. 1. 0. 2. o. 4. 2. 1. 
371 0. 2. 1. 0. o. 1. 2. o. 1. o. 
381 o. 0. 0. 0. o. 0. o. o. o. o. 
391 o. 0. o. o. 0. 0. o. o. 1. o. 
401 o. o. o. 0. o. 0. 0. o. 0. o. 
411 o. o. o. o. 0. o. 0. 0. o. o. 
421 o. o. o. 0. o. 1. 1. o. o. 1. 
431 o. o. o. o. 1. o. o. o. o. o. 
441 o. o. 1. 0. o. o. o. 0. o. 0. 
451 o. o. 0. 0. o. o. 0. 0. o. o. 
461 o. o. 0. 0. o. o. 0. 0. o. 1. 
471 o. o. 0. 0. 0. 0. 0. 0. o. o. 
481 o. 1. 0. 0. 0. 0. 1. 0. o. 0. 
491 o. o. o. 0. 0. 0. . 0. o. o. o . 
511 1. o. 
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W~CTSD~KM-DP-050 
REV 0 

WESTINGHOUSE HANFORD COMPANY 

222-S LABORATORY 

ANALYTICAL BATCH 

/ 
(Szv7J_ 1f'f6 

. Lab Segment Serial No. Customer ID: 
' t: Rio 1 00~~ IJ QL 

, Analysis: 

~Pa 
Sample Prep: t1,-J /_._";, ,,_-,-_ ' (; -rr -

I 
Instrument: lvtYiY~ ( Procedure/ Rev: L.4-.f// /> -1~, (1)--dj 

Technologist: JUE LAi ( St..1. ~) Date: '/-J. -1 J 

I Starting Time: 1,, : :30 Temperature ..). .r C. 

' Ending Time: 1( 3o Chemist: jc.' 
I'\,,, A L' ... r~-I ;i. ,- rr I -

Comments: 

-• 
1 

Description Lab ID Description Lab ID 

I 1 JrP e P 'J.r -i r) o 11 
I 

2 s ~- .. I. 1: f{ 0 ?-f13D 12 I 
i 3 

I 
13 

I 4 14 

5 15 

I 6 16 

7 17 

8 18 

9 19 

10 20 

Standard Primary Book No. Second Book No. Third Book No. and Final Vol. of 
Type and Aliquot Vol. and Aliquot Vol. Aliquot Vol. Standard 

LI-J cs '{i R.rl I ~ I ;i..Q ) 

' 

!.::J 
! 

!\-6f"'/"I. RR1 ln'.\l!\n 



WKC-SO-WM-DP-050 
ifV 0 

GAMMA ENERGY ANALYSIS - ACID DIGESTION 

() 

S1mplt Point Ti"'t 111..-d 
• 

R 4295.-8530 105 KE BASIN 8-26-93 14:47 
°'"""'""'on Rt1ult Units 

GEA LA-548-121 % RECOVERY E11456 
Samplo S•H Customer 10 

? c.1,.J. STD 
Aema,1t1 ta1cula t,ons . Fle1vltt 

CO - bb I.CS' ( tO l. 

CS - 1'3'-I 7,11 £ t-tl I 
COLX STD# ~:J.Sr/ 
R901 STD VAL 

~8~LT 
RESULT 

J,31 litt:12. % REC 99. ~ ,-,c. c~ . i !11 
STD VAL ~ ~ 

% REC '"'o . .:, 

S,mplt Po,nt Dato .r;,.,, ,tu.,,.S 

E 8607.-8730 H&RWC 4-12-93 .13: 2 
0t1, ,m,n1 1,on 

GEA 
Mtl P'lod, S11 nd1 rd 

LA-548-121 
Rtsull Un•tt Chargo Cod• 

9-1 'f 
uCi/~ Rec E11456 

Customer 10 

? ~. I ,,1. •· 0066WQL 

CO-bO S.S"O E.-,.o/ _,11cC,/l.. 

C5-1~1 'l.80 t 1-0Z. µG°/L 
E\J -•s~ 6.2.0 l.+61 ,.,.,c.-/1._ 
E.v-iss-

"·' ct 
E-t"III -"'C:/L 

An11yst . 1 Ana lyst • 3 Analyst •• 

- - . -- .... -- . - . 
Hrs 

T1,.,, Compltttd 

11=)0 
J:'( f. ,,,t, 

BEST AVAILABLE COPY 

Priority 

26 
Rtru"S 

0 

Priori ty 

26 
Reruns 

0 

, .. oo 
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* * * * * * * * * * * * * * * * * * * * * * * *i{V* It,. * * * * * * * * * 
* 
* 
* 

G A M M A S P E C T R U M A N A L Y S I S * 
* 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

02-SEP-9317:42:04 

A N A L Y S I S P A R A M E T E R S 

MCA UNIT NUMBER: l / ADC UNIT NUMBER: 1.0 
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUNCTION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW:+- 1.50 KEV 
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
LLD CALCULATION PERFORMED 
MEASURED ENERGY DIFFERENCES LISTED 
MULTIPLET ANALYSIS PERFORMED 

SPECTRAL DATA READ. DIRECTLY FROM MULTICHANNEL ANALYZER ANO: 
ANALYZED BY: . \ 

SAMPLE DESCRIPTION: E8607-8730 
GEOMETRY DESCRIPTION: 22cc LIQ 
SAMPLE SIZE: l.OOOOE-03 LI 
ST~NDARD SIZE: l.OOOOE+OO EA 
ANALYSIS LIBRARY FILE: ANLOOO 

/ CONVERSION FACTOR: l.OOOOE-01 

COLLECT STARTED ON 2-SEP-93 AT 16:51:05 

COLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS 
3048 . SECONDS 

1. 57 % 

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT 

ENERGY CALIBRATION PERFORMED 30-MAR-93 
EFFICIENCY CALIBRATION PERFORMED l-APR-93 



02-SEP-9315:15:31 W H C- SD- l{M- 0 P- 0 5 O 
REV 0 

P E A K A N A L Y S I S 

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES 
CHANNEL KEV KEV COUNTS COUNTS % 

1 99.03 49.49 1.00 1663. 1147. 11. 2 U-234 
2 951. 56 475.77 1. 26 3726. 602. 30.9 CS-134 
3C 1127.42 563. 71 1. 40 2164. 2463. 7.9 CS-134, 

EU-152 
4C 1139.69 569.85 1.40 2167. 4310. 6.0 CS-134, 

81-207 
SC 1210.46 605.24 1. 42 2068. 28606 . 1.5 CS-134, 

SB-125 
6 1324.34 662 .19 : 1. 52 1503. 45182. 1.0 CS-137 
68 661. 44 I 159. 5.8 
7C 1592.69 796.39 1. 58 1311. 21272. 1. 7 CS-134 

er, BC 1604.87 802.48 1. 58 1256. 2107. 5.0 CS-134 ('-,..I 
9C 2336.95 1168.64 1.86 739. 348. 12.4 CS-134 ("",,.... 

..,..,,.: lOC 2347.32 1173.82 1.86 637. 25101. 1.4 C0-60 • c::; 11 2665.69 1333.07 2.00 198. 22774. 1. 3 C0-60 er; 12 2731.01 1365.74 2.07 88. 535. 10.1 CS-134 Cj, 
m 13 2801.77 1401.14 1. 70 73 . 234. 17.3 B1-214 ....... 

14 2922 . 50 1461. 53 2.35 55. 859. 7.2 K-40 m 
07 148 1460.67 769. 1. 7 

ERROR QUOTATION AT 1.96 SIGMA 
PEAK CONFIDENCE LEVEL AT 85.0% 

C - MULTIPLET ANALYSIS CONVERGED NORMALLY 
B - ENVIRONMENTAL BACKGROUND PEAK 

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0014 
BACKGROUND DESCRIPTION: 8KG 
BACKGROUND COLLECT STARTED ON 22 -JUL -92 AT 14:00:00 
BACKGROUND LIVE TIME: 60000. SECONDS 



WQC-S0-WM- DP-050 
ll°fV 0 

02-SEP-9315:15:31 

SAMPLE: R4295-8530 
DATA COLLECTED ON 2-SEP-93 AT 14:25:01 
DECAYED TO 0. DAYS, 0. 0000 HOURS BEFORE THE START OF COLLECT. 

R A D I O N U C L I D E A N A L Y S I S R E P O R T 

NUCLIDE 

AM-241 
AM -243 
BA-133 
BA -140 
BI -212 

c:iiCEPR144 
c-rJ:0-60 
f'... 
-="""' 

CR -51 
c::,CS -134 er~ 
i:=); 

~ CS-137 
m EU-152 
O"') EU -154 

ACTIVITY CONCENTRATION IN uCi/LI 
DECAY 

MEASURED ERROR CORRECTED ERROR 

LLD<l.56E+OO LLD<l. 56E+OO 
LLD<4.22E-01 LLD<4.22E -Ol 
LLD<4.80E-01 LLD<4.80E-01 
LLD<l.36E+OO LLD<l.36E+OO 
LLD<2.73E+OO LLD<2.73E+OO 
LLD<2.31E+OO LLD<2.31E+OO 

l.05E+02 +-1.46E+OO 1.05E+02 +-l.46E+OO 

LLD<2.68E+OO LLD<2.68E+OO 
7.28E+Ol +-1.26E+OO 7.28E+Ol +-1.26E+OO 

l.31E+02 +-l.41E+OO 1.31E+02 +-1.41E+OO 
LLD<7.76E-Ol LLD<7.76E-01 
LLD<6.44E-01 LLD<6.44E-01 

EU -154H LLD<6.37E-Ol LLD<6.37E-Ol 
EU -155 LLD<7.16E-Ol LLD<7 . 16E-Ol 
FE -59 LLD<8.64E-Ol LLD<8.64E-Ol 
1-131 LLD<3.79E-Ol LLD<3.79E-Ol 

J:; 40 q,}7[100 I 2.94[+00 4 .17[+00 1 2.94Etee 
LA -140 LLD<l.45E-Ol LLD<l.45E-Ol 
MN -54 LLD<3.76E-Ol LLD<3.76E-Ol 
NA -22 LLD<2.20E-Ol LLD<2.20E-Ol 
NB -94 LLD<3.29E-Ol LLD<3.29E-Ol 
NB -95 LLD<3.50E-Ol LLD<3.50E-Ol 
NP -237 LLD<l .53E+OO LLD<l . 53E+OO 
PB -212 LLD<5.06E-Ol LLD<5.06E-01 
PU-239 LLD<2.22E+03 LLD<2.22E+03 
PU -241 LLD<7.21E+04 LLD<7.21E+04 
RA - 224 LLD<5.63E+OO LLD<5.63E+OO 
RA -226 LLD<5.27E+OO LLD<5.27E+OO 
RU-103 LLD<3.39E-Ol LLD<3.39E-Ol 
RU103 LLD<3.57E-01 LLD<3.57E-01 
RURH106 LLD<6.43E+OO LLD<6.43E+OO 
SB -125 LLD<l.14E+OO LLD<l.14E+OO 
SB -125A LLD<l.14E+OO LLD<l.14E+OO 
SE-75 LLD<3.79E-Ol LLD<3.79E-Ol 
SN -113 LLD<5.08E-01 LLD<5.08E-Ol 
SR-85 LLD<3.33E-01 LLD<3.33E-01 
TH-228 LLD<l .61E+Ol LLD<l.61E+Ol 
TL -208 LLD<4.09E-Ol LLD<4.09E-Ol 
U-235 LLD<3 .18E-Ol LLD<3 .18E-Ol 
Y-88 LLD<l.31E-Ol LLD<l.31E-01 
ZN -65 LLD<9.68E-01 LLD<9.68E-Ol 
ZR-95 LLD<6.44E-Ol LLD<6.44E-01 

----------- -- ------ -------------------
TOTAL 3.14E+02 +-3.79E+OO 3.14E+02 +-3.79E+OO 

ENERGY COMPARISON 
(KEV) 

EXPECT DIFF 

59.54 
74.67 . 

356.02 
537.27 
727.20 
133.51 

1332.50 0.57 
1173.24 0.58 
320.09 
795.84 0. 55 
604.70 0.54 
661. 65 0. 54 

1408.01 
1274.45 
1274.80 
105.31 

1099.25 
364.48 

14M.75 0. 78 ,~e, 
1596.2-0 
834.83 

1274.55 
702.63 
765.78 
86.50 

239.00 
129.30 
148.57 
240.99 
186 .10 
497.08 
497 . 08 
621.80 
427.89 
427.89 
264.66 
391. 67 
513.99 
84.37 

583.20 
185. 71 

1836.06 
1115.55 
756.73 

e,/1-/'1~ ,s.c.~ 

3.0~ 
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WHC-SD-WM-DP-050 
REV 0 

EBAR = ***** MEV/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY= l.40E-09 UC/LI 

STANDARD DEVIATION= 0.09 

TOTAL MEASURED ACTIVITY= 3.14E+02 (+-3.79E+OO) UC/LI 
% TECH. SPEC. = ****** (+-****) 

ERROR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 85.0% 

PEAKS NOT USED IN ANALYSIS 

CENTROID ENERGY NET AREA ERROR 
CHANNEL KEV COUNTS % 

99.03 49.49 1147. 11. 2 
951.56 475. 77 602. 30.9 

1127.42 563. 71 2463 . 7.9 
1139.69 569.85 4310. 6.0 
1604.87 802.48 2107. 5.0 
2336.95 1168.64 348. 12 .4 
2731.01 1365.74 535. 10 .1 
2801.77 1401.14 234. 17.3 

GAMMAS/SEC 

3.22E+Ol 
4.21E+OO 
1.97E+Ol 
3.48E+Ol 
2.30E+Ol 
5.33E+OO 
9.33E+OO 
4.16E+OO 
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
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* 

G A M M A S P E C T R U M A N A L Y S I S * 
* 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

CANBERRA SPECTRAN-F V2.06 SOFTWARE 

02-SEP-9317:42:04 

A N A L Y S I S P A R A M E T E R S 

MCA UNIT NUMBER: 1 / ADC UNIT NUMBER: .1.0 
DETECTOR NUMBER: 4 / GEOMETRY NUMBER: 41 
SPECTRUM SIZE: 4096 CHANNELS 
ORDER OF SMOOTHING FUN¢TION: 5 
NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK 
PEAK CONFIDENCE FACTOR: 85.0% 
IDENTIFICATION ENERGY WINDOW:+- 1.50 KEV 
ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY 

ENVIRONMENTAL BACKGROUND SUBTRACTED 
LLD CALCULATION PERFORMED 
MEASURED ENERGY DIFFERENCES LISTED 
MULTIPLET ANALYSIS PERFORMED 

SPECTRAL DATA READ DIRECTLY FROM MULTICHANNEL ANALYZER ANO: 
ANALYZED BY: . I 

SAMPLE DESCRIPTION: E8607-8730 
GEOMETRY DESCRIPTION: 22cc LIQ 
SAMPLE SIZE: 1.0000E-03 LI 
STANDARD SIZE: 1.0000E+00 EA 
ANALYSIS LIBRARY FILE: ANL000 

/ CONVERSION FACTOR: l.0000E-01 

COLLECT STARTED ON 2-SEP-93 AT 16:51:05 

COLLECT LIVE TIME: 
REAL TIME: 
DEAD TIME: 

3000. SECONDS _ 
3048. SECONDS 
1.57 % 

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT 

ENERGY CALIBRATION PERFORMED 30-MAR-93 
EFFICIENCY CALIBRATION PERFORMED l-APR-93 

:tos 
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02-SEP-9317:42:04 WHc-so-wM-DP-oso 
REV 0 

P E A K A N A L Y S I S 

PK CENTROID ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES 
CHANNEL KEV KEV COUNTS COUNTS % 

1 98.98 49.47 1.00 6938. 4838. 5.4 U-234 
2 119. 78 59.87 1.02 12408. 40812. 

J. 2c~ijit-237, EU-1 
3 173.73 86.84 1.07 10735. 12843. 2.8 - 6, 

EU-155, 
EU-155A, 
PB-214X, 
TL-208X, 
CD-109 

4E 211.35 105.65 : 1. 08 23088. 10238. 5.4 EU-155, 

m EU-155B, 
~ NP-239 
<""- 5 246.90 123.42 1.07 9780. 33343. 1.3~ -

f U-
c:,j. 6 496.81 248.38 1. 15 10343. 4231. 7.3 EU-154B, en 
c::,. XE-135 
m 7 1165.67 582.84 2.09 3226. 488. 35.4 EU-154, -m 7B 583.05 117. 7.9 TL-208 
c::r"1 8 1184.60 592.31 1.50 3038. 1525. 11.8 EU-154C 

9 1324.38 662.21 1.51 2553. 336073. 0.3 CS-137 
9B 661. 44 159. 5.8 

10 1386.02 693.04 · 1.60 1105. 473. 22.5 EU-154 
11 1447.67 723.86 1. 47 1086. 5569. 3.2 SB-124,1-131, 

~ ).. t>"Z 
ZR-95 ~ o 

12 1514.63 757.35 1.66 1094. 1200. 9.9 ZR-95 EU-154 ~ '6 
13 1592.57 796.33 1.80 1189. 290. 37.8 CS-134 
14 1747.36 873.75 1. 68 1145. 2918. 5.0 EU-154E, 

RH-106 
15 1993.40 996.80 1. 78 1033. 2361. 5.8 EU-154F 
16 2010.43 1005.32 1.80 1051. 4124. 3.9 EU-154G, 

EU-152 
17 2347.32 1173.82 1. 87 483. 12929. 1.8 C0-60 
18 2493 .18 1246.78 1. 57 250 . 144. 38.6 EU-154,RB-89 
19 2549.70 1275.05 1. 95 197 . 6538. 2.5 EU-154, 

EU-154H, 
NA-22 

20 2665.74 1333. 09 1.84 161. 11910. 1.8 C0-60 
21 2795.96 1398.23 1. 90 75. 134. 26.5 1-132 
22 2922.49 1461.53 2.04 63. 788. 7.7 K-40 
22B 1460.67 769. 1. 7 
23 2989.30 1494 .94 2.30 54. 93. 32.1 EU-154 
24 3193.27 1596.98 2.03 49. 306. 13.3 LA-140, 

EU-1541 
25 3528.97 1764.92 2.44 21. 91. 26.3 BI-2~4C 
25B 1764.58 64. 7.3 

:1-06 
ERROR QUOTATION AT 1.96 SIGMA 
PEAK CONFIDENCE LEVEL AT 85.0% 



E - MULTIPLET ANALYSIS ERROR 
B - ENVIRONMENTAL BACKGROUND PEAK 

Wffc-sri-w~-~P-oso 
REV 0 

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0014 
BACKGROUND DESCRIPTION: BKG 
BACKGROUND COLLECT STARTED ON 22-JUL-92 AT 14:00:00 
BACKGROUND LIVE TIME : 60000. SECONDS 

,.o7 



02-SEP-9317:42:04 

SAMPLE: E8607-8730 
DATA COLLECTED ON 2-SEP-93 AT 16:51:05 

WHC-SD-WM-DP-050 
REV O 

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT. 

R A D I O N U C L I D E A N A L Y S I S R E P O R T 

... ~ ] . 

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON 
DECAY (KEV) 

MEASURED ERROR CORRECTED ERROR EXPECT DIFF 

AC-228 LLD<l.28E+OO LLD<l.28E+OO 911.07 
AC-228A LLD<l.28E+OO LLD<l.28E+OO 911.10 
AC-228B LLD<3.48E+OO LLD<3.48E+OO 338.40 
AG -108M LLD<6.68E-Ol LLD<6.68E-Ol 433.94 
AG-llOM LLD<4.00E+OO ; LLD<4.00E+OO 657.76 

g:? LU4--r41 4.00E1Q2 • 6 24[100 4.UOE+02 +-6.24E+OO 5g,54 
~ AM-243 LLD<7.60E-Ol LLD<7.60E-Ol 74.67 
==-; AM-243A LLD<7.60E-Ol LLD<7.60E-Ol 74.67 
c:sAM-243B LLD<3.79E+OO LLD<3.79E+OO 43.10 
2f; AR-41 LLD<2.39E-Ol LLD<2.39E-Ol 1293.64 
m AU-198 LLD<5.39E-Ol LLD<5.39E-Ol 411.80 
rn BA-133 LLD<7.73E-Ol LLD<7.73E-Ol 356.02 
en BA-139 LLD<l .48E+OO LLD<l .48E+OO 165.85 

BA-140 LLD<l.95E+OO LLD<l.95E+OO 537.27 
BA-141 LLD<l.58E+OO LLD<l.58E+OO 190.23 
BE-7 LLD<6.12E+OO LLD<6.12E+OO 477.59 
BI-207 LLD<4.14E-01 LLD<4.14E-01 569.70 
BI-212 LLD<6.40E+OO LLD<6.40E+OO 727.27 
BI-214 LLD<9.77E-01 LLD<9.77E-01 609.32 

..,_,'t ~ 
~~~ .... . ,,r __ 1.1 I 2.I "' 

~. 33 ~ <A • I ~) 17 • -

,. ~ ~-1"• 4.- 1G) 

BI-214A LLD<9. 77E-Ol LLD<9. 77E-01 609.3-2 ,4M" ?-;, A~ 

BI-214B LLD<2.56E+OO LLD<2.56E+OO 1120.28 ~ ,~- q .... 1 ,; 
8I-214C ~4gE-Ol +-8.62E-O1 9.49[ 01 +-8.62E-01 1764.51 0.41 q .... r-

'"("'ffi-0.,,-J-1Kl0>9-9---44 ...... ~1 41-f[-¥-t0fn24+--llr-:-.-r2 t-11 E~+:0-0 t"l --t.4r..-tl 44-fE~+cfl"O ~h++.1.:-22--1"'.l [8+-80-l-1---888-8 ,..(, Q~J---=-:.11-119..9- ~ lt - I S-.S ~ 
CE 144 LLD<l. 96E+OO LLD<l. 96E+OO 133. 51 41- 1 ~13 
CE-139 LLD<3.33E-Ol LLD<3.33E-Ol 165.85 
CE-141 LLD<4.56E-Ol LLD<4.56E-Ol 145.44 
CEPR144 LLD<3.93E+OO LLD<3.93E+OO 133.51 
C0-56 LLD<3.49E-Ol LLD<3.49E-01 846.76 
C0-57 3.-HE+Ol +-4.98E-01 3.11E+01 I 4.98E 01 122.06 
C0 -58 LLD<3.38E-Ol LLD<3.38E-01 810.75 
C0-60,L 5.SOE+Ol +-1.04E+OO 5.SOE+Ol +-1.04E+00 1332.50 

CR-51 LLD<4.40E+OO LLD<4.40E+OO 
CS-134 LLD<3.65E-01 LLD<3.65E -01 
CS-136 ~LD<3.47E-Ol LLD<3.47E-Ol 
CS-137 "1.- 9.80E+02 +-5.78E+OO 9.80E+02 +-5.78E+OO 
CS-138 LLD<2.70E-01 LLD<2.70E-Ol 
EU-152 LLD<7.26E-01 LLD<7.26E-Ol 
EU-154 .(. 8.20E+Ol +-2.09E+OO 8.20E+Ol +-2.09E+OO 
EU-154A D 6.SBE+Ol +-l.06E+OO 6.58E+Ol +-1.06E+OO 
EU-155 c«- 4.19E+Ol +-2.29E+OO 4.19E+Ol +-2.29E+OO 

FE-59 
HF-181 
HG-203 
1-131 
I-132 

LLD<7.40E-01 
LLD<7.44E-Ol 
LLD<4.60E-01 
LLD<6.02E-Ol 
LLD<l.24E+OO 

LLD<7.40E-01 
LLD<7.44E-Ol 
LLD<4.60E-Ol 
LLD<6.02E-Ol 
LLD<l.24E+OO 

1173.24 
320.09 
795.84 
818.51 
661.65 

1435.86 
1408.01 
1274.45 
123.10 
105.31 
86.54 

1099.25 
482.20 
279.20 
364.48 
667.69 

0.59 
0.59 

0.56 

0.60 
0.32 
0.34 
0.30 



I-133 LLD<5.40E-Ol LLD<5.40E-Ol 529.69 
I-134 LLD<5.05E-Ol LLD<5.05E-01 847.03 
I-135 LLD<7.81E-01 LLD<7.81E-01 1260.41 
K-40 LLD<3.23E+OO LLD<3.23E+OO 1460.75 
KR-85 LLD<l.17E+02 LLD<l.17E+02 513.99 
KR-85M LLD<3.52E-01 LLD<3.52E-01 151.17 
KR -87 LLD<l.35E+OO LLD<l.35E+OO 402.58 
KR-89 LLD<l.92E+Ol LLD<l.92E+Ol 220.90 
LA-140 LLD<l.48E-01 LLD<l . 48E-Ol 1596.20 
LA-142 LLD<l.07E+OO LLD<l.07E+OO 641.83 
MN -54 LLD<3.30E-Ol LLD<3.30E-Ol 834.83 
MN -56 LLD<3.95E-01 LLD<3.95E-Ol 846.76 
~ 2.91[101 1 7.43E-Ol 2.91[+01 + 7.43[-01 1274.55 
NA-24 LLD<l.68E-01 LLD<l.68E-Ol 1368.60 
NB-94 LLD<3.11E-Ol LLD<3 . 11E-Ol 702.63 
NB -95 LLD<3.26E-Ol LLD<3.26E-01 765.78 

WKC-SD-WM-DP-050 
REV 0 

o.so- 6:t - 15) ~ 
q-1-1> 

NB -97 LLD<4.87E+OO LLD<4.87E+OO 657 .92 r-
~~riuP~-22 J3-.j7[.__ __ Jl-.,..i23.J3 Ew+J)02.2 _:Jti:..::.-3-3 ..!.!.' 5~8~[.,,i.(0~0--l-l ~. 2~3-€-[ ,i.(1 0~2-1-1 ~3~. S&t8~E~1 03t0..__---l83t6r:-. 5i503---10:r:.~3t-4 --.. 6'° '1. - I ~ j ~ 

P-237A LLD<l.45E+02 LLD<l . 45E+02 195.00 1 
O-.NP- 2378 LLD<l.45E+02 LLD<l.45E+02 213.00 if- r· 
t"" P-238 LLD<l .46E+OO LLD<l .46E+OO 984.45 

•NP-239 LLD<2.63E+OO LLD<2.63E+OO 277.60 
a=tPA-233 LLD<l.19E+OO LLD<l.19E+OO 311.98 
~ PA -234M LLD<l.93E+02 LLD<l.93E+02 1001.03 
-=PB-210 LLD<5.93E+Ol LLD<5.93E+Ol 46.50 
~ PB -21 2 LLD<8.45E-01 LLD<8.45E-Ol 239.00 

PB-212A LLD<8.41E-Ol LLD<8 . 41E -Ol 239.00 
PB-2128 LLD<l.32E+Ol LLD<l.32E+Ol 300.10 
PB-214 LLD<l.29E+OO LLD<l . 29E+OO 351.92 
PB -21 4A LLD<l . 29E+OO LLD<l.29E+OO 351.92 
PB-2148 LLD<2.01E+OO LLD<2.01E+OO 295.21 
P0 -210 LLD<2.73E+04 LLD<2.73E+04 804.00 
P0 -214 LLD<3.60E+03 LLD<3.60E+03 799.70 
P0-216 LLD<l.63E+04 LLD<l.63E+04 804.90 
PU-239 LLD<3.78E+03 LLD<3.78E+03 129.30 
PU -241 LLD<l.20E+05 LLD<l.20E+05 148.57 
RA-224 LLD<9.05E+OO LLD<9 . 05E+OO 240.99 
RA -2 26 LLD<8 . 96E+OO LLD<8 . 96E+OO 186.10 
RB-88 LLD<l . 45E+OO LLD<l . 45E+OO 1836.00 
RB -89 LLD<l.86E+OO LLD<l .86E+OO 1031.88 
RN-220 LLD<3.99E+02 LLD<3 .99E+02 549.73 
RU -1 03 LLD<5.72E-Ol LLD<5.72E -Ol 497.08 
RURH106 LLD<8.21E+OO LLD<8.21E+OO 621 .80 
SB-124 LLD<4.33E-01 LLD<4.33E-Ol 602.72 
SB -1 25 LLD<2.01E+OO LLD<2.01E+OO 427.89 
SB -12 5A LLD<2.01E+OO LLD<2.0IE+OO 427.89 
SC -46 LLD<3.85E-Ol LLD<3.85E-01 1120.45 
SE -7 5 LLD<6.25E-Ol LLD<6.25E-Ol 264.66 
SN -11 3 LLD<8.17E-Ol LLD<8.17E-Ol 391.67 
SR -85 LLD<5.14E-Ol LLD<5.14E-Ol 513.99 
SR-91 LLD<7.31E-Ol LLD<7.31E-Ol 555.60 
SR-92 LLD<2.16E-Ol LLD<2 . 16E-Ol 1383.94 
TA-182 LLD<l.15E+OO LLD<l.15E+OO 1121.30 
TC-99M LLD<2.59E-01 LLD<2.59E-01 140.51 
TE-123M LLD<2.77E-01 LLD<2.77E-01 159.00 
TE-125M LLD<l.31E+02 LLD<l.31E+02 109.27 
TE-132 LLD<4.03E-01 LLD<4 .03E-Ol 228.16 
TH-228 LLD<4.25E+Ol LLD<4.25E+Ol 84.37 _ -~ 
i:u.w1-2:i.;2i.g9--~5i:"". til 1r-rE+1+o~z~+-:.41-:-. SS-f0rFE-+j+0tH1---s-5 ~-lf-77-F-E ++-EOf-?-2.....,1f---+-l ~. s~o~E HJ1 o~l --JUi86..._,_44..,___,,.~ £( '1. - I SJ fr/_ .,_ ... ,) 
TH-2298 LLD<l .38E+Ol LLD<l .38E+Ol 137 .02 '/' r 



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

TH-229C LLD<7.21E+OO LLD<7.21E+OO 
TH-234 LLD<5.67E+OO LLD<5.67E+OO 
TH-234A LLD<5.67E+OO LLD<5.67E+OO 
TH-234B LLD<3.87E+Ol LLD<3.87E+Ol 
fl-208 9.88E-01 ~ 4.60[ 01 9.88E-01 +-4.60E-01 
U-232 LLD<9.77E+02 LLD<9 . 77E+02 
U-235 LLD<5.78E-Ol LLD<5 .78E-Ol 
U-235A LLD<5.78E-Ol LLD<5.78E-Ol 
U-235B LLD<2.32E+OO LLD<2.32E+OO 
U-237 LLD<l.47E+OO LLD<l.47E+OO 
W-187 LLD<l.03E+OO LLD<l.03E+OO 
XE - 131M LLD<l.27E+Ol LLD<l.27E+Ol 
XE-133 LLD<l.09E+OO LLD<l.09E+OO 
XE-133M LLD<3.56E+OO LLD<3.56E+OO 
XE 135 5.74E+OO +-4.63E-01 5.74E+OO +-4.63E-Ol 
XE-138 LLD<3.19E+OO LLD<3 . 19E+OO 
Y-88 LLD<l.47£-01 LLD<l.47E-Ol 
Y-91 LLD<9.00E+Ol LLD<9.00E+Ol 
Y-91M LLD<5.55E -Ol LLD<5.55E-Ol 

r--- ZN-65 LLD<7.88E-Ol LLD<7.88E-Ol 
~ z.a.,...g~- 6. lSE+OO +·6.09[-01 6. 15E+OO +-6 .09[ Ql -d ZR-97 LLD<3 .05E-01 
CT) 

~ TOTAL 2.75E+03 +-2.17E+Ol 

LLD<3.05E-Ol 

2.75E+03 +-2.17E+Ol 

193.59 
92.50 
92.50 
63.30 

583.14 
270.26 
185. 71 
185.71 
143.76 
208.00 
685.74 
163.98 
81.00 

233.21 
249.79 
258.41 

1836.06 
1204.90 
555 .60 

1115.55 
756.73 
724.20 
743 .33 

STANDARD DEVIATION= 0.66 

EBAR = ***** MEV/DISINTEGRATION 
MAXIMUM PERMISSABLE ACTIVITY= 7.23E-12 UC/LI 
TOTAL MEASURED ACTIVITY= 2.23E+03 (+-l.56E+Ol) UC/LI 
% TECH. SPEC. = ****** (+-****) 

ERROR QUOTATION AT 1.96 SIGMA 
LLD CONFIDENCE LEVEL AT 85 . 0% 

PEAKS NOT USED IN ANALYSIS 

CENTROID ENERGY NET AREA ERROR 
CHANNEL KEV COUNTS % 

98.98 49.47 4838. 5.4 
1184. 60 592.31 1525. 11.8 
1386 . 02 693.04 473. 22 . 5 
1592.57 796.33 290. 37.8 
1747.36 873.75 2918 . 5.0 
1993.40 996.80 2361 . 5.8 
2010.43 1005.32 4124. 3.9 
2493 .18 1246.78 144. 38.6 
2795.96 1398.23 134. 26.5 
2989.30 1494.94 93 . 32.l 
3193.27 1596.98 306 . 13.3 

GAMMAS/SEC 

1. 36E+02 
1. 27[+01 
4. 52E+OO 
3 .13E+OO 
3.44E+Ol 
3 .13E+Ol 
5.52E+Ol 
2.32E+OO 
2.38E+OO 
l.74E+OO 
5.99E+OO 

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION 

W H C · S D - W rr,-- 0 P .. 0 o O 
REV 0 

, .. 10 



• 
CENTROID ' ~ENERGY NET AREA ERROR GAMMAS/SEC 
CHANNEL KEV COUNTS % 

2922 .49 1461.53 788. 7. 7 1. 45E+Ol 
WHC-SD-WM-DP-050 

KEV 0 

, .,11 
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DISTRIBUTION SHEET 

To From Page 1 of 1 
DI STR IBUT ION PROGRAM SUPPORT 

Date 10/04/93 

Project Title/Work Order EDT No. ll/DtOIJ 
222-S ANALYTICAL LABORATORIES 105 KE AREA BASINS DATA PACKAGE ECN NO. i48;tQ& 6ti"'~ 

Text With EDT/ECN 
Name MSIN all Attach NA Only 

ONSITE 

C. L. Bennett X0-44 2 
D. A. Dodd T6-50 X 
H. I. Martin T6-06 X 

Cii A. D. Rice T6-06 X 
C'l'1 Central Files LB-04 2 r-_ 
=- EDMC H6-08 X • Cl: er, 
c:::>-m -t.-0 
CT') 
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