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TO: 200 UP-2 Project QA Record ·.A, ' '."'I •- :"'1'-' .. ,.. , .... . , ·-: · .- -- - - February 2.3, 1994 

FR: Thomas Stapp, Golder Ass.ociates ;:c.'-·?" £2~t'·-· - --.. _ ~ 
..q._ .(y-· - --'¢~ 

RE: RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PAcirAGE j ~i,\ 
B09324-TMA-592 (923-E418 592RAD.LTP2) . : J FEB..... ~\ 

------------------------------~!----- 7~ ·.-;D .:.: 
INTRODUCTION . -..:'"'? • ;,"/ 

•·. J,. _,. r 

This memo presents the results of data validation on data package B09324-TM'A.__-$ . . _ . __ 
1

1_ ,)/ 

prepared by the Teledyne Isotopes laboratory under contract to Weston Analyti~ 
Laboratory using WHC approved methods. Information concerning the samples 
validated along with the analyses reported and the methods of anaiysis is provided in 
the following table. 

SAMPLE ID SAMPLE MEDIA AL'JAL YSIS 
DATE 

i 
I 

I 30932'3 9/'})93 i SOIL SEE NOTE 1. 
B09324 9/3/93 I SOIL I 

NOTES: 

1. Indicates the samples were analyzed for gross alpha/beta, 5trontium-90, technetium-
99 (beta counting), selenium-i9 (liquid scintillation), isotopic plutonium, uranium, 
curium-~. americium-241, and neptunium-2'37 (alpha spectroscopy), total uranium 
(laser fluorometry), .ind selected radioisotopes by gamma spectroscopy. 

°Qata vaiidation was condu~eci :n accordance with the WEC 3tatement ~f wori< ~HC 
: 993a) and vaiidation procedures (WHC :993b't. .\ttac.hments : ~hrougn .3 provide the 
ioilowing :niormation as :ndicateci ~e!ow: 

.\ttac..,ment :. ~~ossary ~i !Jata ~e?ortin~ ~uaiifiers 

.\ttac..,mem :. .3ummary ·Ji -=:at:a ~uaiifk.:n:ons 

.-\ttac..'1mem 3. ;~uailiieci "Jata .3ummar:, me _ 1,.nnotat:ed ::..aoorat:cry ~e?ortS 

.\ttac..~ment ~- :.aooratory Narr_arive mci :.:::1ain-0i-•::.1stociy "Jocumemarion 

.\ttac..,mem 5. :Jara Vaiidarion .3upporring Socumemarion 

DATA QUALITY OBJECTIVES 

Precision. Goals for ?recision were met :?xcept for the :-eiative ?ercent difference (RPD) 
result for selenium-79 as ciiscusseci uncier '' \,finor Deficiencies·• beiow. · 

Accuracy. Goals for accuracy were met: except for blank 3pike sample results as . 
discussed under ''~inor Dericiencies" :,eiow. 

Sample Result Verific.:ition. All samoie ,esults were supported in the raw data. 

I 
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Data Package: "809324-TMA-592 Analysis: Radiochemistry 

Detection Limits. Detection limit goals were acceptable for all sample results except for 
selenium-79 and iron-59 minimum detectable activities (MDA's) in sample B09323, and 
technetium-99 and iron-59 MDA's in sample "809324 which exceeded the required 
detection limits as indicated on the laboratory report forms. 

Completeness. The data package was complete for all requested analyses. A total of two 
samples were validated in this data package with a total of 70 determinations reported, 
all of which were determined valid. This results in a completeness of 100 percent, which 
meets the 90% objective of the work plan. 

MAJOR DEFICIENCIES 

There were no major deficiencies identified during data validation which required 
qualification of data as unusable. 

MINOR DEFICIENCIES 

The following minor deficiencies were identified during data validation which required 
qualification of data. 

Laboratorv Blanks 

• Selenium-79 was found in the laboratory blank, therefore associated results for 
samples B09323 and B09324 found above the MDA and less than 5 times the blank 
result have been quaiified as estimated (J). 

Blank Soike 3-ecoverv 

• Blank spike analysis was 11ot ? errormeci :or seienium-79. ~hereiore, lssociated 
results for .samples B0932'.3 and 309324 ilave :,een quaiifieci :;s atimated (J). 

·C1emicai ~ecoverv 

• T echnerium-99 chemicai :1ieici -;-ecovery was j eiow ::0% anci above :0% thereiore 
:he 3.Ssociateci :-esuit .:or sampie 30932,4 :~as :,een quaii.iieci as atimated i:un. 

:.aoorater, :Jup iicate 

• Seienium-79 RPD exceecieci the 35% imit :or soils, :hereiore associated "esuits ior 
samples B09323 and B09324 have been quaiified. as <?stimated. J). 

:\eported Results 

• Sample resuits reported as less than (L T.) by the laboratory have been qualified as 
undetected (U) on the laboratory resuit forms (see Attachment 3). 

2 ~002 



Data Package: B09324-TMA-592 Analysis: Radiochemistry 

• Secondary results reported by the laboratory have been crossed out, initialed and 
dated to improve the clarity of the laboratory result forms (see attachment 3). 

REFERENCES 

WHC 1993a, Validation of 200 UP-2 Data, Statement of Work, Analytical Laboratory Data 
Validation, Task Order S-94-18, December 14, 1993, Purchase Order M073750. 
Westinghouse Hanford Company, Richland, Washington. 

WHC 1993b, Data Validation Procedures for Radiochemical Analyses, WHC-SD-EN-SPP-
001, Rev. l; 1993. Westinghouse Hanford Company, Richland, Washington. 
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GLOSSARY OF RADIOCHEMISTRY DATA REPORTING QUALIFIERS 

U -:- Indicates the constituent was analyzed for, but was not detected at a concentration 
above the minimum detectable activity (MDA). The concentration reported is the 
MDA corrected for sample aliquot size, dilution factors and percent solids (in the case 
of solid matrices) by the laboratory. The associated data should be considered usable 
for decision making purposes. 

UJ - Indicates the constituent was analyzed for and was not detected at a concentration 
above the MDA. Due to a quality control deficiency identified during data validation, 
the concentration reported may not accurately reflect the sample MDA. The 

J-

UR-

associated data should be considered usable for decision making purposes. 

Indicates the constituent was analyzed for and detected The concentration reported 
is qualified as estimated due to a quality control deficiency identified during data 
validation. The associated data should be considered usable for decision making 
purposes. 

Indicates the constituent was analyzed for and not detected. The concentration 
reported is qualified as unusable due to a quality control deficiency identified during 
data validation. The associated data should be considered unusable for decision 
making purposes. 

R - Indicates the constituent was analyzed for and detected. The concentration reported 
is qualified as unusable due to a quality control deficiency identified during data 
validation. The associated data should !:>e considered unusable for decision making 
purposes. 

~00 5 
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SUMMARY OF DATA QUALIFICATIONS 
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DATA QUALIFICATION SUMMARY .- FORM B-7 

SDG: B09324-TMA-592 REVIEWER: DATE: PAGE...1..0F...1.. I T. STAPP 2-18-94 
I 

COMMENTS: RADIOCHEMISTRY 

COMPOUND/ANALYTE QUALIFIER SAMPLES REASON 
AFFECTED 

ALL VALUES REPORTED AS LESS u ALL QUALIFIER 
THAN (LT.) APPLIED TO BE 

CONSISTENT 
I WITH 1 

NORMAL I 
I 

REPORTING I PRACTICE I 

---· ·-:,,..,, 

SELENIUM-79 J 809323 . CONTAMINAi"l I 
I 809324 TFOUNDIN I 

I 
BLANK I 

SELENIUM-79 J I 1309323 RPO FOR ! 
! 

! I 

i 

I 
309324 DUPLICATE IS 

1 

>35% I I 

I ! 

I SELENIUM-79 J 809323 BLANK SPIKE I 
! 

I B09324 SAMPLE WAS i 

I NOT i 
ANALYZED 

i 
j ! ; 

! 
I i TECHNETIUM-99 UJ 309324 CHEMIC.-\L i ! 

! YIELD ! 

' : 
: i RECOVERY 

I 

i <30% 3UT I 

! ' 
' ' >10% 
' : I 

.-\LL SECONDARY 1ES'Ll.:"S NCNE ' '309323 VAL:JES HAVE ; ' 
' ' ! 309324 i 3EEN L!J.~D 

i '~UT TO 1 

: ; I 

C:..ARIFY 
: : l 

' 
! REPORTING 

; I 

CF DATA ; ! 

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 ; 

j i i l 
! I I I 
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ATTACHMENT 3 

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS 
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C> 
C> 
C . .'.) 

Val iJ .. l i.:J Dill<> :.,a1,11ury, 

..... illhclc1· 
-- ---- - ---- ·-. 

C.ROSS AIPIIA 
GROS:. 81:lA 

SEl ENlllH · 79 
STRONT IIJM-90 

IECIIHE TIIIH 99 
IOOINI: · 129 

URANIUH - 2:B/234 
llRANlllM - 235 
lJRANIIJ14 ·230 

I UT Al llRAIIIUI-I 
NE P HIN lll14 · 2 37 
Pl UTOII lllH · 231l 

l'I IIICJIIIUH ·23Y/240 
AMER IC IUI-I · 241 

CUR lllM · 24L. 
SOOIIJH -22 

l'OIASSIIJII 40 
HANGAIIESI: 54 

IRON -59 
UJ8AIT · 56 
C08Al T-60 

NI08llll'I ·94 
klHIIENIIIM · 103 
HU I JIEN IUH · 106 

1111 · IB 
Cl:SltlM · H4 
CESILJH - 137 
CERlllH - 144 

lilJROP ll114 · 152 
EUROP IIJM · 151, 
EIJROP 11114 - 155 

RAO 1Ur4 - 226 
RADIUM - 228 

lllOR lllf4 - 228 
lllOR I UH · 232 

-··. ·-----·----·-· - ·--· 

IJulu PaLk~yc: ll093<!4 - fHA -5Y2 

:. ..111~,II ll09j2J 1109324 
Odle 9 - 2 -93 9-3 -93 

l £JCdtic11 299 -U19 - '15 299 · U19 -95 
Oeplla 4 . 00 6 . 00 14.50 • 15.50 
Type 

Lvn111.:a11ls 

llni l:i ltc.!SUl l l.l Rcsult Q 
.... --. - . ·--. 

i,Ci/y 11. 000 11.000 
J,Ci/y 14.000 19 .-000 
i,Ci/g 81.000 J 10.000 BJ 
pCi/g 0 . 800 II 0.800 u 
f,Ci/g 0 . 300 II 1.000 UJ 
J.,Ci/9 2 . 000 II 1.000 u 
,-,city 0.690 0.680 
J,Ci/y 0 . 100 ll 0.200 u 
J,C i/g O. l'iO 0.790 

111,/G 2. 1(J0 2.200 
i,C.i/y 0 . 020 II 0.020 u 
J,Ci/y 0 . 030 ll 0 . 030 lJ 
J,Ci/g 0.012 J 0.014 J 
i,Ci/g 0.0.50 u 0.030 u 
J,Ci/g 0 . 030 u 0.030 lJ 
1,c i /g 0 . 050 u 0.050 u 
,,c i /!J 13 . or,o 14.000 
J.,C i /y 0.040 u 0.040 u 
J,Ci/9 0 . 100 II 0 . 100 lJ 
J,C:i/y 0 . 050 u 0 . 040 lJ 
J.,Ci/g 0 . 050 lJ 0.050 u 
J.,C i/y 0 . 040 u 0.040 lJ 
pc i 19 0.050 lJ 0.050 u 
1,C i /y O. L.IJO lJ 0.400 u 
i,Ci/9 0 . 050 ll 0.050 u 
J.,C i /y 0 . 050 u 0 . 050 IJ 
J,C i /g 0.01,0 u 0.040 lJ 
, ,ci/g 0 .200 u 0.200 u 
fJCi/9 0.100 lJ 0.080 u 
1£ i /y 0.070 ll 0.060 u 
pCi/g 0 . 100 u 0 . 100 lJ 
J.,Ci/u 0 . 610 0 . 640 
pCi/9 0 . 960 1.000 
J.,C:i/g 0.820 0 . 800 
,,ci 19 0 . 960 1.000 

··- -·-- --- ·------- -
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N309030-01 

SDG 7239 
Contact Di nlcar Kharlcar 

Lab sample id N309030-01 
Dept sample id 7~~9-001 

Received 09£08£93 
% 11oisture 13. 0 

AIIAL TTE CAS NO 

Gross Alpha Alpha 
Gross Beta Beta 
Selenium 79 15758·45·9 
Strontium 90 10098·97·2 
Technetium 99 14133·76-i 
Iodine 129 15046·34· 1 
Uranium 233/234 
Uranium 235 15117·96·1 
Uraniu11 238 
Total Uranium (Ug/g) 7440·61·1 
Neptunium 237 13994·20·2 
Plutonium 238 1398i·16·3 
Plutonium 239/240 
Americium 241 14596·10·2 
Curium 244 '.3981· 15·2 
GAMMA SCAN ANAL YT '.:5 
Sodium 22 '.3966·32·-J 
?otassium !.D 1 3 9 6 6 · •JO • 2 
Manganese 54 13966·31·9 
Iron 59 14596· 12-.:. 

i::ooa l t 58 : 3981 ·38-.J 
:ooal~ 50 : 0 1 9 8 · ~ 0 • ·J 

~ i obi um 94 '. 4681 · .;3 · : 
~uthenium '03 '3968·53· ' 
~utnenium 106 '.3967-~3- 1 
Tin 113 13966· 06· 3 
:esium 134 13967-70-9 
Cesium ~ 3 7 !0045·?7·3 

TMA NORCAL 
REPORTING GROUP 7239 

DATA SHEET 

Client 
Contract 

Cl i en t sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 20' ERR 
. pC i/g C COUNT) 

11 4.4 
14 3.9 
81 96 

Q ~;u ; . 215 
3. 21 ~ I 

.. ~.~,. ~ )4 
0.69 0. 18 
g Q ;i:, a. a,6 
0.69 0. 18 
2 .1 0.38 
:;) a;. 9. 9; 9 

0.012 0. ::J 11 
:i. a e9 ;i ;J., ~ 

3 . 3 I ' 1. 3; ' 

'J 

'. 3 ·). ? 8 
•J 

·J 

:.J 

J 

' J 

·J 

:.J 

u 
u 
u 

I 809323 

Westinghouse Hanford 
MBH·SVV-069262 

809323 
200-UP-2 SOLID 
09£02£93 
EFb·1091 

NDA RDL QUA LI -
pCi/g pCi/g FIERS TEST 

4 10 80A 
5 10 808 

40 10 / T SE 
0.3 2 u y 

0.3 0. 5 u TC 
2 2 u 
0. 1 i) .3 u 
0. 1 0.3 u u 
0. 1 0.3 u 
0.4 -,t-- u i 

0.02 0.2 u NP 

0.03 O.JS u ?U 
0.01 0.05 J ?U 
0.03 J. 0 5 u i P 
a. a3 Cl. 0 S u ;p 

J. JS j '.;AH 

:.AH 

).J4 :J -~AH 
). . J.JS u :..AH 

-J. JS ·; GAH 

J. JS ' ,., 
. ) • J ~ 'j ,~AH 

J.J4 :J GAH 

·J. OS '.J GAH 

'.). ~ 'J GAH 

O.JS :.J GAH 

O.JS u ·'.;AH 

o • .::, J. J 5 u '.;AH 

\ ; . r--
• / r~ l'. ;.,. . C, 1·~ . ' . 

• ._ l . 
I •...._ - \ ,_ 
~ _ ;~_I'.,) i_1· 

Lao i d TMAN 

Protocol '.JHC • ~ASM !Y ,_ ' , 
DATA SHEETS 

, . 
'I er s ion 'le r 1 . J _;, 

?age 1 Form DVD·') S 
SUNNART !:>ATA SECTION '/ers ion 2 . 27 

Page 18 .~eport ~ate 12l08£93 --·~ 

._,,, ,,.;--
, ., ,,,,._,,/ · ,I • 

~l~~/i~ 
' I ' 
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TMA NORCAL 
REPORTING GROUP 7239 

B09323 I .... ____ N_l_o_9_0_3_0_-_o_, ___ __, DATA SHEET, cont 

SOG 7239 Client \Jestinghouse Ha nford 
Contact Di nlcar ICharlcar Contract HBH·SVV-069262 

Lab sample id N309030·01 Client sample id B09323 
Dept sample id 7~39-001 Location/Matrix 200-UP-2 SOLID 

Received 09£08£93 Collected 09£02£93 
: moisture 13.0 Chain of custody id !iFL-1091 

RESULT 2a ERR NOA RDL QUALi· 
ANALTTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST 

14762-78-8 u 0.2 u GAH 

152 14683-23-9 u 0. 1 0. 1 u GAH 
Europium 154 15585-10-1 u 0.07 0. 1 u GAH 
Europium 155 14391-16-3 u 0. 1 u GAM 
~adium 226 13982-63-3 0. 51 0.098 GAM 
~adium 228 15262-20-1 0.96 0.23 GAM 

Thorium 228 14274-82-9 . 0.32 O.J57 GAM 
Thorium 232 7440-29-1 0.96 0.23 GAM 

LAB SANPLE TEST PlAIICHET SUFFIX AL I QUOT ANALYZED HVIEWED 3Y 

.. 309030-01 30A/80 7239-001 0 . 100 3 10/08/93 10/12/93 0 pl( 

.. 300030- •) 1 30B/80 7239- •)01 0. : 00 g 10/08/93 10/1 2/93 D ?IC 

>j309030-.J1 SE 7239- ,)o 1 L 3 00 3 10 /27 / 93 "1/30/93 :, ?IC 

!!309030-01 y i239-·J01 ~ . 0 0 3 :0/05 / 93 "0/07/9 3 OP'< 
'1309030-01 TC 7239- ,)01 2 . JO j ·)9/27i93 ')9/30/93 ) p I( 

'4309030-!)1 7239-00 1 .JO 1 '. 0/2')/93 '0/28/93 ) Pl( 
.'4309030-•)1 !J 7239-0 0 i .J O j '0/18/03 '0/20/93 :)Pl( 

)1 309030- ul u - 7239- ·J O: ).:50 J '0/05 / 03 : 1 /3 0/93 :lPIC 
"3 a 9 o 3 o - ,J ; ~p 7"23 9- GOi '. . JO j 10 /01 / 03 '.0/0 8/93 )Pl( 
J309030-·11 :>IJ 72 39- 001 '. . JO 3 10/,2/93 '.O/i S/93 )Pl( 
~309030- ,) 1 T ? 7239· •J01 -~ 2 1. JO ; 12/ 01 / 93 '.2/0 6/93 J PIC 
)1 309030-01 •~AH 72 39- 001 7(. 2 :I 09/23 / 93 09128/9 3 JPIC 

("'°' 
• l • \ : e. ,' :,.. . er .) 

\.J I ' ~ I _, ... 

~.., --l H 'f Lab :d i "!AN -- Protocol 'JHC · HASH 
DATA SHEETS ., 

Version Ver 1 . J 

Page 2 Form DVD-OS 
SUMMARY DATA SECTION Versi on 2.27 

?age 19 

-~ 
~eport date i2L0 8('.93 . 

'"011 
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N309030-02 

·SDG 7239 
Contact Di nlcar ICharlcar 

Lab sample id N309030·02 
Dept sample id 7239-002 

Received 09£08£93 
X moisture 5. 5 

A_NALTTE 

Gross Alpha 
Gross Beta 
Selenium 79 
Strontium 90 
iechnetium 99 
: odine 129 
Uranium 233/234 
Uranium 235 
Uranium 238 
Total Uranium (Ug/g) 

Heptunium 237 
?lutonium 238 
?luton i um 239/240 
Americium 241 
Cur i um 244 
GAMMA SCAN .\NAL YTES 
Sodium 22 
?o t ass_i um a 
'.'4anganese 54 
! ron 59 
:obalt 58 
:obal~ so 
'l iooium "4 
~uttlen i um '. 03 
~uthen1um ~06 
7 in 113 
Ces i um 134 
Cesium 137 

OAT.\ SHEETS 
?age 3 

SUMMARY DATA SECTION 
Page 20 

CAS 110 

Alpha 
Beta 
15 75 8- 45 - 9 
10098-97-2 
14133-76- 7 
15046·84 · 1 

15117·96·1 

7440-61-1 
13994-20·2 
13981-16-3 

14596· 10-2 
13981- 15 - 2 

13966-32 -•J 
: 3966- 1)0- 2 
B966-31 ·9 

14596- 12- i. 
13981-38-9 
'. 0 19 8 • .. 0 • ,) 
; 4681 · 63 • ; 

13968-53- '. 
i 3967 - 48- 1 
13966-06-d 
13967-70-9 
10045-97-3 

TMA NORCAL 
REPORTING GROUP 7239 

DATA SHEET _____ B_o_9_3_z_4 ____ ...... I 

Client \lestinghouse Hanford 

Contract MBH·SVV-069262 

Client sa11ple id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 20' ERR 
pCi/g (COUNT) 

1 1 
19 
10 
9.929 

QI 9' 

8. 9 Bi! 
0.68 
e 
0.79 
2.2 
9.899 
a. a e, 
0.014 
"' I J Q' 

j ~ ~ e 

u 
. ' , .. 

'J 

J 

u 
J 

'J 

:.J 

u 
u 
u 
u 

. ( 
i :c (' . _:_ ~ ~ ,-\ 
\J '- i \ \ • ~ ,'J 

4. 1 
4.3 
7.2 
9. l 9 

iL ;i9 

a.; e 
0.26 
9 . 944 · 

0.27 
0.40 
9. !:l 1 i! · 
) I ,)1-4,-

0 .01 '. 
~ ~ 1' 
; I; i €, • 

) . ?8 

B09324 
200-UP-2 

09£03£93 
EFL· 1091 

NOA 

pCi/g 

3 
5 
7 

0.3 

1 

0.2 
0.2 
a .. 1 

0.4 
0.02 
0.03 
0. J 1 
J. 03 
J . J3 

i.l . JS 

:) . J4 
) . '. 

') . J4 

J . J ; 
J. ')4 
0. JS 

0 • .:. 

;J.JS 

O.JS 
0. J4 

r ____,, . 
i(,:';.~· ...., ...., - 1 Q ._q·J . . ,_ , ~ I 
I 

) 

SOLID 

RDL QUALi · 

pC i /g FIERS TEST 

10 80A 
10 808 
10 B - SE ~ 

2 u y 

0 . 5 u ~ TC 
2 u 
0.3 u 
0.3 u u 
0. 3 u 

---- u T 

0 . 2 u NP 

0 .05 u PU 
0. 05 J PU 

0. 05 u T? 

'J. J 5 :.J TP 

\J GAM 

'.i AM 
'j uAM 

j. J s 'j '.iAM 
J j,\M 

: . } s 'J GAM 

J GAM 
:.; GAM 
!J ,j,\M 

u '.i AM 
'J GAM 

0 . J 5 u GAM 

Lab i d TMAN 

Protocol '.IHC·HASM 

Vers i on '/er 1 . 0 
0 orm DVD· •JS 

'✓ ers i on 2 . 27 
~eport date 12£08/93 

~ 

-- 012 
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N309030·02 

TMA NORCAL 
REPORTING GROUP 7239 

809324 
DATA SHEET, cont 

SDG 7239 
Contact Dinlcar Kharlcar 

Lab sample id N~09030·0~ 
Dept sample id 7239-002 

Received 09£08£93 
% moisture 5. 5 

AIIALYTE 

Cerium 144 
Europium 152 
Europium 154 
Europ i um 155 
Radium 226 
ihdium 228 
Thorium 228 
Thorium 232 

LAB SAMPLE .TEST 

N309030·02 80A/80 
N309030 · 02 808/80 
N309030·02 SE 
\1309030-02 y 

N309030·02 TC 
'i309030·02 I 
"1309030·02 IJ 

:B09030·1J2 u 7 

'1309030 - 02 ~p 

~309030-02 ?U 
,309030 · ,J2 , ? 

'l309030·-J2 GAM 

DATA SHEETS 
?age 4 

SUMMARY DATA SECTION 
Page 21 

CAS 110 

14762-78-8 
14683·23·9 
15585-10·1 
14391-16·3 
13982-63·3 
15262-20·1 
14274-82·9 
7440-29·1 

PLANCHET 

7239· 002 
7239-002 
7239-002 
7239-002 
7239-002 
7239 - ()02 
7239-002 
7 239 -•)0 2 
72 39--J02 
7239· ·)0 2 
72 39- 002 
7239· ,)Q2 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 2a ERR 
pCi/g (COUNT) 

u 
u 
u 
u 

0.64 i). 093 

1.0 0. 22 
o. ao 0.052 
1.0 0.22 

SUFFIX ALI QUOT 

0.: 00 ~ 

J. : 00 J 

0 .530 • 
'. • JO 3 

2 . :JO • 
·'. . JO 3 

: • JO 3 
'), 250 3 

1 • JO 1 

'.. 00 ;; 

~2 ~ • J O 3 

-:-3 0 ; 

\lestin5house Hanford 
MBH·SVV-069262 

809324 
200·UP·2 SOLi D 
09£03£93 
EFb·1091 

MDA RDL QUALi • 

pCi/g pCi/g FIERS TEST 

0. 2 u GAM 
0.08 0. 1 u GAM 
0. 06 0 . 1 u GAM 
0., u GAM 

GAM 
GAM 
GAM 
GAM 

ANAL Y2ED UVIEWED 8T 

10/11 /?3 : 0 / '. 2 ;9'3 0 PK 
:0/'.1/ 93 ~0/ 12/93 0 P!( 

10 / 27 / 93 11/18/93 OPK 
'. OiO S; 93 '. 0/07/93 •J PK 

)9 / ?.7 / 93 09/30/93 JPK 
i ~/, 3 / 93 '.1/1 9/93 J PK 

'. 0 /1 2 / 93 '. 0 /1 3/93 J PIC 

'. 0/ 05 / 93 ~: /30/93 ilPK 

10/ 01/ 93 ' 0/08/93 J PK 

: 01: 2 193 10/15/93 OPK 
12/ 01 /93 : 2/ 06/93 JPK 
09/ 23 / 93 09/28/93 JPK 

Lab i d TMAN 

Protocol \JHC-~ASM 
1/ers i on 1

/ er 1 . :) 

Form J VD· I) S 
'/er s ion ?.. 27 

~eport date :2/08/93 

·-0 J .3 
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Thermo Analytical Inc. r;::.-·:::::-.:.::::-.:..:____ - · ·- ·--- --1 • . - · -·- . __ -__ ••• ·• . - . 

~ 1 . -· ---- .. 

TMAINorcal 

. . 2030 '.-i1r:gh t . ..\ ven~·= 

P O Box 4040 - --· ··- - ·· -- ---·----- - - . - --
Richmond. 0 948Q..;.Q040 

:_·~·:_, _ __ ________ ·· ... 
-- .. - ----

(510) 235-2633 Fax No. (510) 235-0438 

December 10, 1993 

Ref: TMA/Norcal N3-09-030-7239 

-Ms. Briana Colley 
Westinghouse Hanford Company 
345 Hills Street 

,\, 
'•J , 

Richland, WA 99352 

Dear Ms. Colley: 

Enclosed is the data report for the two soil samples received September 3, 1993 from location 200-
UP-2. Resuits are given for gross alpha, gross beta, selenium-79, strontium-90, technetium-99, 
iodine-129, total uranium, isotopic uranium. isotopic plutoniu~ , neptunium-237, americium-241 , 
curium-244, and gamma scan analyses. The data package is paginated l through 424. 

Please call if you have any questions concerning this data. 

Sincerelv, 
_.-. ~ 

Dinkar ?. Kharkar, Ph.;) . 
Manager, Nuciear Programs 

DPK.'ck 

Enc:osure: Data ?::ickage 

-~.(r--5 - I r;,i . .,, ,? _ ...... "L 
• ' , _ __ , f I 

1.. 1Q1 t:; 
_. V 



"--' ,-....._ 
(Xl, -t 
L...~ 
~ 
t'""'-! 

SDG: .:..:n=39"---­
Contact: Dinkar Kharkar TMA NORCAL Client :~est inghouse Hanford 

Contract:MBH-SVV-069262 
REPORTING GROUP 7239 

CASE NARRATIVE 

1.0 GENERAL 

TMA/Norcal Sample Delivery Group 7239 is comprised of the samples listed on the Chain­
of-Custody documents below. This sample group was processed under the Westinghouse 
Hanford Company Statement of Work P.O. MBH-SVV-069262. 

1.1 

1.2 

1.3 

Chains-of-Custody 
This repon includes data for the two soil samples from location 200-UP-2 delivered 
under Field Logbook #EFL-1091. Chain-of-Custody numbers were not provided. 

Sample Volume 
One 1000 mL piastic bottle containing of each sampie was received for the analyses. 

Missing Samples 
The samples listed on the Chain-of-Custody documents were received. 

1.4 Holding Times 
The samples were collected on September 2 and 3. i993 and sampie processing was 
initiated within 180 days of collection. 

2.0 . QUALlTY CONTROL 

The internal quality .:omrol consisted oi one sample each of a labor:itory contro l sample, a 
blank, and a replic:ite . · Ail orig inal :maiyses were performed with QC samp ies 7239-03 
through 7239-05. Americ:um :rnd : :.: rium anaiyses ·.vere '.)er7·crmed ·vith QC samp ies 7239-
06 and T239-07 . 

The QC samples were prepared 'Jy :t1e Quaiity Comra i Deoartment. CJoies or' :he QC 
notebook ?ages :ire inc!udea in :his .:: :1t:i ;:,ad.::ige. 

Laborator:: Cuntroi Samples 
The LCS :-ecoveries :·or .iii !luclides ·.vere ac:ept:ible ::!xcept cechnetium-99 and 
neptunium-237. wnich had recoveries of 33 % Jnd 35 % respec:ively . The :-ecoveries 
for technetium-99 Jnd neptunium-237 were just outside tlle Ja !imits or' (84- i 16 % ) 
:ind (86-114%) respective!y, but within the (80- ::0%) contr:ict !imits. The \.1DA of 
the result for technetium-99 was above the RDL Jue to J tow .:hemic:.ii yieid. 

C:.ise Narrative Section 
P:ige 1 of 3 
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SDG: .:..:n.,.3_9 __ _ 
Contact: Oinkar Kharkar TMA NORCAL Client:~estin9house Hanford 

Contract:MBH-SVV-069262 
REPORTING GROUP 7239 

2.0 QUALITY CONTROL (cont'd) 

3.0 

2.2 · Reagent Blanks 

2.3 

The MDA's of the results for all analyses met the RDL's. The result for the 
selenium-79 blank was higher than the RDL; this is under investigation. The high 
blank did not compromise the sample results since the process blank was not 
subtracted from the sample results and the samples did not contain selenium-79 
activity. All other results were acceptable. 

Duplicates 
Results were satisfactory for all duplicate analyses. The MDA of the result selenium-
79 for the original of sample B09323 was higher than the RDL due to quenching 
which resulted in poor LSC efficiency. The MDA's of the gamma nuclides for the 
duplicate of sample B09323 were above the RDL's due to small sample aliquot 
available for analyses. The iron-59 MDA was higher than the RDL due to the short 
half-life of iron-59. 

ANALYSIS NOTES 

3.1 Gross Alpha Analyses 
The average MDA for gross alpha was (4 ± 2) pCi/g. Gross alpha activity above 
the RDL was found in both the samples. 

3.2 Gross Beta Analyses 
The average MDA for gross beta was (5 ::: 1).0) pCi/g . Gross beta activity above 
the RDL was found in both the sarnoies. 

3.3 Selenium-79 . . -\naiyses 
The average yieid for :·our :maiyscs was '.6: = 3) % . The :owest :, ieid was 58 % Jnd 
the highest was 67%. The Jverage :VIDA was C'.:O ::: 30) ;:,Cig. St!lenium-79 
activity above :he ~DL ·.vas :10t :·ound In ;!ither sample . The .VIDA of the sample 
909323 was higherthan the RDL jue ro quenc:iing ·.vhich ,esuited in :ow scintillation 
counting c:!fficienc:, . 

.3A Strontium-90 A.natyses 

The Jverage yieid :·or :ive ::nJiyst!s ·.vas (85 ::: 6) % . Tne !owest yieid was 30% and 
the highest was 'n% . The ::iverage .\1DA ·.vas (0.3 ::: J.09) ;JC/g. Strontium-90 
Jctiviry above the RDL was .iot found in either 5ampie. 

3.5 Technetium-99 A.naiyses 
The average yieid ~·or iive anaiyses was 143 = 53)% . The lowest yieid was 13% and 
the highest was -6% . 71e 1verage \llDA was (0.6 ± 0.6) pCi/g. Technetium-99 
activity :1bove the RDL was :1or found in either sample. The MDA of the result for 
sampie 809324 was higher :han the RDL due to low chemical yieid. 

Case Narrative Section 
Page 2 of 3 
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SDG: -'-'n=3 __ 9 __ _ TMA NORCAL Cl ient:\.lestinohouse· Hanford 
Contract:MBH·SVV-069262 Contact: Dinkar Kharkar 

REPORTING GROUP 7239 

3.0 ANALYSIS NOTES (cont'd) 

3.6 Iodine-129 Analyses 

3.7 

3.8 

3.9 

The average yield for five analyses was (85 ± 10)% . The lowest yield was 80% and 
the highest was 91 %. The average MDA was (2 ± 0.9) pCi/g. Iodine-129 activity 
above the RDL was not found in either sample. 

Neptunium-237 Analyses 
The average yield for five analyses was (35 ± 21)%. The lowest yield was 18% and 
the highest was 44%. The average MDA was (0 .. 03 ± 0.04) pCi/g. Neptunium-237 
activity above the RDL was not found in either sample. 

Total Uranium Analyses 
The aver:ige MDA was (0.3 ± 0.3) µ.g i g. Uranium was found in both samples. 

Isotopic Uranium Analyses 
The average yield for five analyses was ( 66 ± 31) % . The lowest yield was 42 % and 
the highest was 79%. The average MDA was (0.2 :::: 0.2) pCi/g. Ur:inium-233i234 
and uranium-238 activity above the RDL was found in both samples. 

3.10 Isotopic Plutonium Analyses 
The average yield for five analyses was (59 ± 25) % . The lowest yield was 37 % and 
the highest was 67%. The average MDA was (0.03 ± 0.009) pCi/g. Plutonium-238 
and plutonium-239/240 activity above the RDL was not found in either sample. 

3.11 Americium-241/Curium-144 Analyses 
The :iverage yie!d for !ive :inaiyses ·.vas , 81 :: l 8) % . The towest yield was 67 % and 
the :iighest :1ield ·..vas 39%. -:-he 1verage \-IDA was (0.03 ::::: 0.009) pC/g . 
...\mericlum-:-Vi Jnd -:urium-:44 activ ities :ibove the ~DL ·s were not [ound ;neither 
sample. 

3.12 Gamma Scan .-.\.nalys·es 
. ..\ ;amma sc:in 1naiysis :·ounc 1att..r:i 1otassium-..:.0. radium-'2:25. :-adium-::28. 
r.horium-::3. and thOrium-:3: ::.c:iv ity 'n Joc.h :ne samoles. 

C:1.se Narrative Se~tion 
?age 3 of 3 
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Wes'tinghouse . 
Hanford Company CHAIN OF CUSTODY 

Custody Form Initiator L E ROGERS 
J' 

C~any Contact L E ROGERS Telephone "'"3-'-7..:;6_-..a.7_6;.::9_0'-----­
Collection Date 9'-~-33 Project Designation/Sampling Locations 200-UP-2 

' 
Ice Chest No. S CJ, L - 2 I Q Field Logbook No. EFL-1091 

Bill of Lading/Airbill No. ;J.5-? ~ 9-5"~0 z, 
Method of Shipment OVERNIGHT AIR SERVICE 

Offsi te Property No. 41/93'-~ z>" 7 'F'/~ 

Shipped to TMA 
Possible S~le Hazards/Remarks Keep samples at 4C (SOIL) 

1) 
1 2-:n,1 
1,250ml 

+;25Dllil 
.. ; , 125:: l 
-i,,t'Sml 

1, 12§..-L 
1, 125ml 

_ 1, 1000ml 

1,250ml 
1,250ml 
1, 250ml 
1, 125ml 
1, i25ml 
1, 125ml 
1, 125ml 

1, 1000ml 

1,250ml 
1, 250ml 
1 ,250ml 
i, 125ml 
1, 125ml 
~, 125ml 
1, 125ml 

1, 1000ml 

S~le Identification 

Mtr•TOI ¥~171; 'P&;C\°3~ 
as.,eA CbP . 
5G;Scffii · V0h CLP 

c'·ncie11., r,el,!04 C!lh 368.B) 143 
P,<&1A,.i11ne 1Ui2,lle3 ,!!PH 553."21 ~'r 

G•Cy:ni&e ElP 
Gw.lCc; use11e coe,stt; 

P~Gross alpha/beta (EP-10), Gn11111n Spec to include,Cs-134,Cs·137,Co·60,Eu·152, 
Eu·154,Eu·155,K·40,Ru·106,Na·22 (RC-30), Total Urnnium (EA·OlC) U·235,U·234,U·238 (EP-70, EP-71, Er•S) Np· 
237,(RC·101A, RC·622, EP-5) Pu-238,ru-239/240 (EP-80, EP-81, EP-5) 1-129 (RC-25, RC·605) Sr-90 (RC-306, RC · 
303, RC -309, RC-304) Tc-99 (RC-24, RC·604) Am·241,Cm· 244 (EP-80, EP-90, EP-91, EP-92, EP-93, EP·S) Se-79 

P:CLP;TAL Metals,Hg,Ti 
Gs:VOA CLP 
aG:Semi ·VOA CLP q_,...l ~-=-~~'.J~---------------. 

G:Anions F,Cl,S04 (EPA 300.0) ' C!'-
P/G:Anions 1102,1103 (EPA 353.2) 

G:Cyanide CLP 
Gw:Keroscne (8015M) 

P/G:GroS$ alpha/bet · 0), Ga11111a Spec to include,Cs· 134,Cs·137,Co·60,Eu-i52, 
Eu-154,Eu-15 ' ,Ru-106,Na-22 (RC-30), Total Uranium (EA·01C) U·235,U·234,U·238 (EP·iO, EP-71, EP·S) Np· 
237, A, RC-622, EP-5) ru-230,Pu-239/240 (EP-60, EP-81, EP·S) 1·129 (RC-25, RC-605) Sr-90 (RC-306, ~c -
• , ac-309, ~C -304) Tc·99 (RC-24, ~C-604) Am·241,Cm·244 (EP-00, EP -90, EP-91, EP-92 , EP-93, EP-5) Se-79 

P:CLP;TAL Metals,llg, :i 
Gs:VOA CLP 
aG:Semi ·VOA CLP 
G:Anions F, Cl,504 (EPA 300.0) 

P/G:Anions ~02,HO] (EPA 353.· 
G:C ·ranide CLP 

Gw:~erosene r > 
?/G:Gro pha/beta {EP·10), J1!11111a Scee : o include,C~· i34.:s- 137,:o-60,Eu-152, 

,Eu·155,iC-40,Ru·i06, 11.:,·22 (RC-30), Total 1Jr;inium (EA·IJ1C) iJ·235,U·234,J·238 (EP-70, :P-71, EP-5) !le· 
237 ,'. RC· 101A, RC-622, EP·SJ ru-2!0,Pu-23?/240 '. EP-10, ~P-~1. ':P·S) ,. :29 (RC ·ZS, ~C-605) Sr·qO (RC-306, , C· 
303 ~C-309 ~C-304 Tc-;l9 ' RC-~4 ~C-604) .\m-241 C;n-Zt.4 ·EP- ·10 ':P· ·'O . !:P•;l1 ~P-02 . ::P-03 ::P·S Se-70 

7r~nsier ~f Cuscooy Shain af ~ossession (Sign and Print ~ames) 

ilate/T ime: 

,eceived ::iv: / ' /~ .::ti.}:·· ! !)ate/Time: 
/ ,· ;t/ . A " . ~E,-zG8,.. Q 7 /'?. 

/ ..J. /, ., (./ - (./ ( ! ' - -...., ~ 
.... -, . ,;' 

~~.ved ~y: / /-t' · /~~/2.c...Js C I nate/T ime: 

'-".~ ~ / \ C ·~-4~ /.·c)O 
qe{inquishcd by: ,eceived by: 1 

! ' ! Jate/Time: 

Ji sposal ~! cthod : Qisnoscd bv: O;:it e/! ime: 

: onrnents: 

A-6000-,07 (12/QO) !~F) UEr061 
Chain of Custody 

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



Westinghouse . - -

Hanford Company SAMPLE ANALYSIS REQUEST 

Collector LE ROGERS S.A.F. # 93-263 Oat~ C\-~-~3 
Company Contact L E ROGERS Telephone (509) 376-7690 

Sample 
Number 

* Date 
Collected 

Time 
Collected 

Number and Type of Sample Containers/Analysis 
Required 

I 
I 
I 
I 

i 

~Type of Sample A = Air 
DL = Orum i..iquids 
JS = Jrum So lids 

Fieid Information TMA 

L = Liquid 
0 = Oil 
S = Soii 

1,250ml 
1,250ml 
1,250ml 
1, 

, 125ml 
1, 125ml 
1, 125ml 

1, iOOOml 

P~Gross alpha/beta (EP-10), Gomna Spec to 
include,Cs·134,Cs·137,Co-60,Eu·152,Eu·154,Eu-
155,K·40,Ru- 106,tl11-22 CRC·30),TotelUrnniun(EA-
01C) U-235,U-234,U-238 (EP-70, EP-71, EP-5) Np-
237,(RC·101A, RC-622, EP-5) Pu-238,Pu-239/240 
(EP-80, EP -81, EP-5) 1-129 (RC-25, RC -605) Sr-
90 (RC-306, RC-303, RC-309, RC -304) Tc-99 (RC-
24, RC-604) Am-241,Cm-244 (EP-80,'EP-9~0:!•_::!EP:..,-..!.9.:..1"'-1~-­
EP-92, EP-93, EP-5) Se-79 

P:CLP;TAL Meta 
Gs:VOA C 

1-VOA CLP 
G:Anions F,Cl,S04 (EPA 300.0) 

P/G:Anions t102,II03 (EPA 353.2) 
G:Cyanide CLP 

Gw:Kerosene (8015H) 
P/G:Gross alpha/beta (EP-10), Garrrna Spec to 
include,Cs-134,Cs·137,Co·60,Eu-152,Eu·154,Eu-
155,K-40,Ru-106,Na-22 CRC-30),iotalUraniun(EA ­
OlC) U-235,U-234,U-238 CEP-70, EP-71, EP-5) -Np-
237 , (RC·101A, RC-622. EP-5) Pu-238,Pu- 239/240 
(EP-80, EP-81, EP-5) 1-129 CRC-25, RC-605) Sr-

. 90 (RC-306, RC -303, RC-309, RC-304) Tc-99 (RC · 
24, RC-604) Am-241,Cm-244 CEP-80, EP-90, EP -91, 
EP-92, EP -93, EP-5) Se-79 

D: CLP; T AL ~,et n ls' !lg, T i 
Gs:1/0A c:..P 
aG : Semi ·1/0A CLP 

. , Ct .504 (EPA 300_0) 
:An ions N02 , N03 CEPA 353 _:) 

u:Cyanide :::.. P 
Gw: Kerosene (8015M) 

P/G:Gross :1lpirn1betn (EP · :o: , ~anmn Scee ~o 
include, '.: s· i 34, ::s - 137 , ::o-60 , ':•.J• 1 ':2 . ':u- !54 , ;;U • 

:55, K· •; O, Ru- 106 / la-22 (RC -30), 7otalUranium(EA· 
11Cl U· 235 ,~· 234 ,J ·238 (EP- 70 _ 5?- 7 1. 5?- 5) No-
237 . :RC· iOlA. 1C·622 , ~P- 5) ?u-238 .?u-239/240 
(EP- 10 , 5P- ~1. : P·S > l · !29 (RC- ZS, ~C-605 ) Sr ­
?O (RC -306 , ~C-303, ~c•309 , ~C -304 ) 7c·99 (RC · 
24, i C-~04) Am· 24 1,Cm·244 (EP-80 , !P-90, EP- 91, 
cP·92 , ! P-03, EP· S) Se-79 

SE = Sediment 
SL = Sludge 
SO = Soi id 

T = Tissue 
VI/ = 'Nater 
'IVI = •Nipe 

X = Other 

Special Handling and/or Storage :'·la i n ta in at ~C 

Possible Sample f-! azards ,\]c)~e, ,¼fC-D 
(SOI L) 

h-6000-406 (06/91) YEF060 
~-? 1-Cw 
~ --::_ -· ' / 

- ·~--~ ,. 0 2 0 



Westinghouse 
Hanford Company 

Custody rorm Initiator L E ROGERS 
C°"'1any Cont.ict L E ROGERS 
rroject Ocsignntion/S;,n-.,ling Loc:,tions 

CHAIN OF CUSTODY 

Tel cphone .::.3..:..7-=6_-...:.7...;:6;..;;9"-'0:c.-___ _ 

200-UP-2 Col l ecti on Dntc 9-3:53 
Ice Chest No. c.<l,1,1.m.;..u,t_.,._..:l.....,l...,('S..__ ____________ _ Fi eld Logboo k !lo . Er- L-1091 

Oil t of Lading/llirbil l No. ,0:S:'.,3"q,S:: ~0 2' Offsi te rroperty llo. tJ.ICZJ-()-d~ 7-* 
Hcthod of Shipmmt OVERNIGHT AIR SERVICE 

Shipped to TMA 
rossible s~le Hazards/Remarks Keep samples at 4C (SOIL) 

Saa.,le Identification 

~1;250ml 
....--1,250ml 

P:r.Lr;TIIL l1ctals,llg,Ti 
r.s:VOII CLP - l:;2 e ,-( L 
nG:S=i·VOI\ CLP 

G:ll11inm1 r,Cl,SOI, (Erl\ 300.0) 
l'/G:Anion!I 1102,1103 (EPA 353.2) 

G:Cy:midc CLP 

-1,ZSOml 
..- 1, 125ml 
...--f, 1Z>ml 
.,,-1,1Z5ml 
~.125ml 

,, 1, 1000ml 
Gw:l(crosi?ne (0015H) 

P/G:Gro~,; ;,lph;i/betll CEP · 10), G;vrn,., Spec to include,C~•13t,,Cs·137,Co·60,Eu· 152, 
Eu·151,,Eu-155,l(-t,O,Ru·106,ll;i•2Z (RC -30), Total Ur;,nilm (F.l\ · 01C) U· 235,U·231, , U·238 (Er-70, Er-71, Er · S) Np· 
237 , (RC·IOIA, RC-6ZZ. er-5) ru-230,ru-239/240 (EP · OO, er-81, EP-5) 1·129 (RC·ZS, RC·605) Sr-90 (RC-306~ RC · 
303, RC-309, RC·304) Tc-99 (RC-24, RC-604) l\m · 241,Cm·244 CEl'·OO, EP·90, Er-91, EP·92, EP-93, EP·5) Se · 79 

3 ) 

• l l , 

1,250ml 
1,250ml 
1, 250ml 
1, 125ml 
1, 125ml 
1,125ml 
1, 125ml 

1, 1000ml 

r:CLP;TIIL ~lctals,llg, Ti 
Gs:VOI\ CLP 
aG:Scmi·VOI\ CLP 
G:llnions F ,Cl ,sot, (EPI\ 300 . 0) 

P/G:Anion,; 1102,1103 CEPII 353.2) 
G:Cy;inidc CLP 

Gw:Keroscn ' ) 
P/G· . alpha/beta CEP-10), GM'III,, Spec to includc,Cs· l 31,,Cs · 137,Co·6fJ , Eu·i52, 
. u·15t,,Eu· 155,K·••O,Ru·l06,N:.·22 (RC·30), Total Ur;,nilffl CEl\·01C) U·235,U· Z34,U · 238 (EP-70, EP·Tl, EP -5) tip · 
237,(RC·lOlA, RC-622, er-5) ru-230,ru-239/240 (EP·OO, EP-01, EP-5) ! · 17.0 (RC-25, i!C-605) Sr·90 (RC-306, RC · 
303, RC -309, RC·304) Tc·99 (RC - 24, RC-604) Am·241,Cm·244 ( EP · BO, EP·90, EP·91, EP-92, EP·93, EP·S) Se ·79 

1,250ml l':CLl';lfll 1·1ct.il5,llg, Ti 
1,250ml G5:VOI\ CLP 
1,250ml ;iG:Sl!mi · VOI\ CLP 

#~ /2-
q_:.~ .... -r.:::> 

' ~---------------
1, 125ml G:Anions F,Cl,S04 (EPI\ 300.0) 
1, !Z5ml l'/G:Anion!: 1102,.'lOJ ( El'fl 353 . 
1,125ml G:Cynnide CLP 
1, 1Z5ml r.w:r.cro<:r SM) 

1,1000ml r os<: .1lph11/b1?ta cer -1 0), r,;inm11 Sper: t o i11c l11de,Cs · i3',,Cs· 137, ;:o -60.EOJ· i52, 
Eu· 15',,Eu· 155,K-1,0 , ~u-i06, .'l;i • 27. (Rf. · 30), Tot;,i '.J r~nilm ( Efi · QlC) 1J ·235 , '.J- ~31, , U·230 ( EP · iO, !:P·il, ~r- 5) llo · 
237 , (RC · lOll\, ~C -622, EP - 5) ~u-230,ru •Z3?/7.40 (El' -60, ;P-61, El'- 5 ) l • i 29 ( RC -25, ~C-~05) Sr-00 (RC - 306, ~c-
303 ~C-309 ~C -304 l c·99 •RC-24 RC-604 Am- 24 1 :m- 244 1 EP·60 ~P-~O !P-01 SP-02 !P - 03 !P· S Se- 79 

ri@ld Tr11n"f1?r ~f Cu"tody Cha i n oi ? o~~es ~ 1on (Sign :,nd Print 11:lffl!!S) 

'l~ inqui!:hed a,c: 

;'¼--V'f. ~f'~ 
j £.i ~- NN2-~·1 '--, ..:) j 011t-.:-/T ime : 

l-"' ~<_::=. ' i0:- ';-1 °3- //:o D 
i!et inqui!'hed by: U 011te/T ime: 

Rel inqui~hcd by: ~l!ccivcd hy: J ace/T imc: 

• i n;i l SJmo l e Di s posit ion 

Disposal Method: :J i sposcd by : 

. . ~ ,~ ,r: -~i _I) iJ 

I\ • ls.I ,- j !..I 
fi I ' 1:>,1-2.. '- \ 'S ~ \ °i:'✓- A..j • 1 C.f".c.. e,·_ p. l-
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Westinghouse 
Hanford Company 

Collector LE ROGERS 
Company Contact LE ROGERS 

Sample 
Number 

• Date 
Collected 

Time 
Collected 

SAMPLE ANALYSIS REQUEST 

S.A.F. # 93-263 Date 
Telephone 

9-
(509) 376-7690 

Nun1ber and Type of Sc1rnple Co11tai11ers/Analysis 
Required 

1,250ml 
1,250ml 
1, 250rnl 
1, 125ml 
1, 125ml 
1, 125ml 
1, 125ml 

I, 1000ml 

P:CLP;TAL Mctnls,llg,Ti 
Gs:VOA CLP 
nG:Se,ni·VOI\ CLP 
G:l\nions F,Cl,S04 (EPA 300.0) 

P/G:l\nions N07.,N03 CEPI\ 353.2) 
G:Cyanidc CLI' 

Gw:Kcroscnc (8015H) 
P/G:Gross :,lphn/br.t:, CEl'-10), Ganm., Spec to 
include, Cs· 131,, Cs· 137, Co-60, Eu· 152, Eu· 154, Eu· 
155,IC· 1,0,Ru·106,lln·22 (RC·30), TotnlUl'nnium(EI\· 
01C) U·235,U·234,U·238 (EP-70, EP-71, EP·S) Np• 
237,(RC·lOlA, RC-622, EP·5) ru-238,Pu-239/240 
(EP-80, EP·81, EP-5) 1·129 (RC-25, RC·605) Sr· 
90 (RC·306, RC-303, RC-309, RC-304) Tc·99 (RC· 
24, RC·604) Am·241,Cm·244 CEP-80, EP-90, EP-91, 
er-92, EP-93, El'·S) Se-79 

1,250ml P:CLl';TflL lfot.11s,llg, Ti 
1,250ml Gs:VOfl CLP 
1,250ml aG:Scmi·VOfl CLP 
1, 125ml G:flnions F,Cl,S04 CEP • l 
1, 125ml P/G:flnions II Pf\ 353.2) 
1, 125ml G· . e CLP 
1, 1~~-..,_.-,,w:Kerosene (0015H) 
, 000ml l'/G:Gl'OSS alph;itbeta (EP· 10), Garrm., Spec to 

includc,Cs·134,Cs-137,Co·60,Eu·152,Eu·154,cu· 
155,K-t,O,Ru·106,lln·22 (RC-30), TotalUrnnium(Efl· 
01C) U·235,U·234,U·238 CEP-70, EP-71, EP-5) llp· 
237,(RC-1011', RC-622, EP·5) Pu-238,Pu-239/240 
(EP·OO, EP-81, EP-5) !·129 (RC·25, RC·605) Sr· 
90 (RC-306, RC·303, RC-309, RC·304) Tc-99 (RC· 
24, RC·604) Am·241,Cm·244 (EP-80, EP-90, EP-91, 
EP·92, EP·93, EP·5) Se·i9 

i ,250ml 
1,250ml 
'. ,250ml 
i, i25ml 
1, 125ml 
, • m 

1, 125ml 
1, 1000ml 

r:cLr;T/\L ~letnls,!lg, r i 
Gs:VOfl CLP 
nG:Scmi·VOA CLP 
r.:llnio ·,. ,504 (EPfl 300.0) 

~ . nion!'; ll02,1l03 (.El'fl 353.2) 
r.:Cynnid~ CU' 

Gw:ICcrosene (8015H) 
;,/G:Gross ;:,lpil:,/beca (EF'· iO), Gurnnn Snee i o 
includc,Cs· 134, :s-137,Co·60,Eu· 152, !:u· ;51, ,Eu· 
155, :<: ·',0, ~u-106, :In· Z2 (RC· 30), ;ot;ilUrnnium(E,,­
J1C l U·235,U-234,U•230 (EP-70, EP-71, EP·5) ~D-

237,(RC·iOlfl, ~C-~22. :P·S) ru-238,ru-239/240 
: Er-ao. :1'·131, :P-5) :-129 (RC-25, RC-605) SI'· 
70 '. RC-306, ~C-303, ~C-309, ~C-304) Tc•Q9 (RC· 
2',, 1C · 60'•l ,,m-2',1,Cm-244 (EP·60, EP·90, ::1'·91, 
EP-92, cr-93, :P·S) Se-,9 

L = Liquid SE = Sediment T = Tissue X = Other i · 
0 = Oil SL = Slucige W = Water I 

•Type ot Sample A= Air 
DL = Drum Liquids 
DS = Drum Soiids S = Soil SO = Solid 'NI = 'Nine I 

f-------------· 
Field Information TMA #'oPc o8S-C-2v.€£.D 
Special Handling and/or S tornge !·lain la i 11 at ,1 C ; ( SO [ L) 

Possible Sample Hazards .,U(),v,,!F &-,5.SZ:L u!F..]) 

L--.;,,r 2.. ..... . /)L.J 
I~ - / I....._,, 

I -• 

A·6000·406 (06/91) wEF060 ~.i . 

I 
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ATTACHMENT 5 

DATA VALIDATION SUPPORTING DOCUMENTATION 

·-- 0 2 3 
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WHC-SD-EN-SPP-OO1, Rev. 1 

RADIOCHEMICAL DATA VALIDATION CHECKLIST 

1 
VALIDATION 

, LEVEL: 
A 

PROJECT: 20 0 - U.P- 2. 
VALIDATOR: -r.'1_ -to.. 
CASE: 

/ 

Strantium-90 

• Radium-22 

SAMPLES MATRIX 

B 

1. Completeness •. . ....... 

C D 

DATA PACKAGE: 

;c DATE: 2- If-CJ 

. . . . . ..••• ~N/A 
✓.,-:--, 

Technical verification forms oresent? . . . ..... . : Yes : No N/A r . '---'. / ,., , 
Comments: y)';) L:tC'f'/\1'-Pd b v W 1-\C.. ~ ~?/,;:! ;::7-z, -::; J.. 

2. Initial Calibration ...... . . 

Instruments/detectors :a1i brated ~ithin 
one y~ar ~f samole lna1ysis ? 

:nit:al :alibrat~on ac:eotaoie? 
Standards ~IST traceable? 
Standards Expired? • • . .. 

. 0 N/A 

~ 
. \.~ No N/A 
~ , No N/A 

• • .. 'f es ' No N/A 
'--'' 
. Yes ® N/A 

Comments: _________________________ _ 

A-1 
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WHC-S0-EN-SPP-001, Rev. 1 

3. Continuing Calibration ..•....•.•.... 

Calibration checked within one week of sample analysis? 
• • 1 , 1>\c+s @ -Cal1brat1on check acceptab e ........... . 

Calibration check standards NIST traceable? . 
Calibration check standards expired? •••• 

4. Blanks ••••••• 

Method blank analyzed? 

. . 0 N/A 

No N/A 
No N/A 

N/A 
N/A 

. 0 N/A 

.,e No N/A 
Method blank results acceptable? . . • • . . • . . . es No tf/A 
Analytes detected in method blank? .. $~e-.-~~CD . es No N/A 
Field blank(s) analyzed? • • • . • . Yes ® N/A 
Field blank results acceptable? . . . • . . . . . Yes No @ 
Analytes detected in field blank(s)? . Yes No @ 
Transcription/Calculation Errors? . . . . Yes @ N/A 

Comments: (D Se-7~ ~Q\MK fF)sALJI± c1b1e \MD.fl . P;(C(32's qua/;./;~d 
Ci.<;. 0 +,~•\,'\C\.·h~~ ( 21 T'\ 0u" 

1 f)O P~2- ..J (n :r- ). t 

5. Matrix Spikes ... 

Matrix spike analyzed? 

Spike ;ecoveries lc:aptabl~? 
Spike sourc~ :raceab1e? . 
Spike sourc~ axpired? .. 
Transcription/Calculation Errors? .. 

. ~~/A 
Yes ~fo N/A 

Yes No N/A 
Yes No N/A 
Yes No N/A 
·res No N/A 

Comments: _________________________ _ 

A-2 
~025 



WHC-SD-EN-SPP-001, Rev. 1 

6. Laboratory Control Samples . • . . • . . • . . . . • 0 N/A 

LCS analyzed? •.. ~.S.S.~qS_httA.tc.:~~- ~c:h: r.,~J. (§:) N/A 1f-z-l~·li1 
LCS recoveries acceptable? . . . No N/A 
LCS traceable? • • • • • • • . . __ No N/A 
Transcription/Calculation Errors? . Yes ~ N/A 

~~-1i.q,lc_,::•~.}~~ ~ ~; v·,+v fs >'$0 :b;.,e.s the,~ ~L 1 no qw/,:[ 

@ Se}e"~;:-7f "'~ !a.i rn:d ~-r B:SS. QWl I ;f iei;, ~N~Z3 ~ 
ec9 :3 z. 4 a.s est I mo.±e:r:9 (r/ IXC). 

7. Chemical Recovery ••• 

Chemical carrier added? 
Chemi ca 1 recovery accept ab 1 e? • ~e. ~,re,, CD • 
Chemical carrier traceable? . 
Chemical 

3. Duplicates .... 

Duplicates Analyzed? 
RPO Values Acceptable? 
Transcription/Calculation Errors? .. 

l . 

A-3 

. . . . . . . 0 N/A 

. 6) No 
. ... Yes ~ 

. . . . . (@ No 
.. Yes @ 
.. Yes @ 

N/A 
N/A 
N/A 
N/A 
N/A 

Dc.c,·32.-I . . C • _i C-D 't I~ < ~ · ?r l(J,1..7~ > iC ;C1. 

C.5'-/ u:r . 

~02s 



WHC-SD-EN-SPP-001, Rev. 1 

9. Field QC Samples •• 

Field duplicate sample(s) analyzed? 
Field duplicate RPO values acceptable? 
Field split sample(s) analyzed? ••••• 
Field split RPO values acceptable? •• 
Perfonnance audit sample(s) analyzed? •• 

. Yes 

. Yes 
..•.. Yes 

•• Yes 
• Yes 

Perfonnance audit sample results .acceptable? . . . . . . Yes 

. ~/A 

No N/A 
No N/A 
No N/A 
No N/A 
No N/A 
No N/A 

Comments: __________________________ _ 

- 10. Holding Times 

,; Are sample holding times acceptable? •...•.....• r~ No N/A 
~ \J 
;:-~ Comments: S.ee. (;C)M.)Me ll\±S: pe-ge.' 

11. Results and Detection Limits (Levels D & E) . 0 N/A 

A-J 

0 "-~ C: / 
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WHC-SD-EN-SPP-001, Rev. 1 

Comments: ____________________ _ 

CD Hol.J)iNG 

@ 

~vi,.,ele. 
BC93Z3 
R 00'32~ 

Tu qq SrOQ NP Sc:,. Ilz9 u. pkl ~ ec.l{' bt\~\11C\_ 

v / v' ./ :/ ✓ ;/ ./ ;/ . / ' 

✓ ,I ✓✓ ✓ ti ✓ I/ ✓✓' 

I 

' ! 
I 

I 

/ 

I 
i 
I 

I 

i 

/ 
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c:> 
N 
(0 

WESTINGHOUSE/ HANFORD AADIOCt IEMISl RY 

Dulector 
SDG t-lEIS# Lab No. GAW/GAB 

B09324 809323 N309030-01 . 115 
B09324 N309030-02 112 
BLANK SPll<E N309030-03 109 
BLANI< N309030-04 102 
B09323 DlJP N309030-05 1().1 

Spl. Cou11t 
Arnt. Tl111a 

0.1 100 
0.1 100 
0.1 100 
0.1 100 
0.1 100 

91 ·A 3225 .. 1885 

21-Feb-94 SDG: 809324-TMA-592 PAGE 1 

GROSS ALPHA GROSS BETA 
Gr•-Alpha Alpha Alpha Alpha Gr-Bala Beta Beta Beta 
Counts Bkud cpm Ell. X-talk Counts Bkgd cpm Ell. X-Talk 

45 0.086 0.149 0.006 238 1.01 0.422 0.261 
41 0.043 0.149 0.006 291 1.08 0.422 0.261 

514 0.046 0.109 0.006 3080 1.014 0.415 0.285 
10 0.057 0.108 0.006 97 1.117 0.414 0.287 
26 0.057 0.163 0.006 246 1.044 0.423 0.255 



C> 
w 
C) 

WESTINGltOUSE/ HANFORD AADIOCltEMISTAY 

GROSS ALPI IA 
Alµha Alpha 

SOG HEIS# Lab No. H:.11 Cale Rslt Rptd 

B09324 809323 N309030-01 10.77 11 .00 
B09324 N309030-02 10.78 11.00 
BLANI< SPIKE N309030-03 203.48 200.00 
BLANI( N309030-04 1.83 um 
809323 OUP N309030--05 5.38 5.40 

9'IA 5225 .1886 

21-Fab-94 S00: B09324-TMA-592 PAGE2 

GROSS BETA 
Bt1la Beta Alpha Alpha Beta Beta 
~It Cale Rslt Rptd MDACalc MDA Rptd MDA Cale MDARptd 

13.6 14 4.1 4 5.0 5 
18.5 19 2.9 3 5.2 5 

308.1 310 4.1 4 5.1 5 
- 1.7 -1 .7 4.6 5 5.4 5 
14.5 15 3.1 3 5.1 5 

Jex-i ¼~c~ ~-LI - C-i'f 



9'll 3225 .. 1887 

WESTINGHOUSE/ UANFORD RADIOCt IEMISTHY 17- Feb-94 SOO: B09324-TMA- 592 PAGE1 

SELENIUM- 79 RESULTS 

SE- 79 Selenium 
Gross Count Sample Bkgnd D-,cay Detect R8Sult Result MDA MDA 

SDG HEISI Lab No. Dt1I IU Counts Tl111a Amount cpm factor EU. Yield Cale. Rptd Cale Rptd 

809324 B09323 N309030- 01 .. 2838 150 0.5 15.86 1 0.053 0.6«4 80.72 81 .00 40 40 
B09324 N309030- 02 4 2318 150 0.53 13.41 1 0.288 0.5992 10.06 10 7 7 
BLANt< SPU<E N309030-03 NIA N/A NIA NIA NIA NIA NIA NIA NIA NIA NIA NIA 
OtANK N309030-04 4 2486 150 0.5 13.41 1 0.209 0.6857 19.89 20 9 9 
B09323 DUP N309030-05 4 2331 150 0.51 13.41 0.469 0.584 6.87 6.9 4 5 

~eY',(;ed -f~-z,-e,q 



WESTING I IOUSE/ MANFORD RAOIOCIIEMISTAY 

C> 
w 
(''.) 

STRONTllJM- 90 AESlJL TS 

Lab 
SDG IIEIS No. 

B09324 B09323 N309030-01 
B09324 N309030- 02 
BLANK SPIKE N309030-03 
BLANK N309030-04 
809323 DlJP N309030-05 

SµI 
Ami. P- Factor 

1.859 
1.659 
1.859 
1.859 
1.859 

Yleld 

0.8501 
0.669 

0.8636 
0.6011 
0.8649 

9'll lZZ5. I 888 

22-Fab_-94 SDG: B09324-TMA-592 PAGE1 

Elapsed Y-90 Count Bkg. 
time (days) Lambda Ingrowth Decay Net CPM Time cpm 

32.449 6.86E-05 0.002223 0.9978 -0.0433 33 O.0E+OO 
31.449 6.86E- 05 0.002155 0.9978 0.03 33 9.3E-01 

0 6.86E-05 0 1.0000 12.04 33 1.2E+OO 
0 6.86E-05 0 1.0000 0.052 33 1.1E-01 

32.449 6.86E-05 0.002223 0.9978 -0.2379 33 0.0E+OO 



0 
w 
w 

WESTINGttOUSE/ HANFORD AADIOCI IEMISI AY 

STAONTIUM-90 AESUL TS 

Sr9U 
lab Rul:>Ult 

S00 ltEIS No. C,d~. 

B09324 B09323 N309030-01 - 0043 
B09324 N309030-02 0.029 
BLANK SPIKE N309030-03 11.675 
BLANI< N309030-04 0.054 
B09323 DUP N309030-05 - 0.231 

Sr90 
Rssult MOA 
Rptd Cale. 

-0.036 
0.029 

11.675 
0.054 

-0.200 

22-fab-94 

MDA 
Aptd. 

0.23 0.83 
0.76 0.78 
0.86 0.802 
0.29 0.88 
0.23 0.793 

91M 3225 .. f 889 

S00: B09324-TMA-592 PAGE2 

,· .. 
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WESTINGHOUSE/ HANFORD RAOIOCI IEMISTAY 

TECtlNETllJM-99 RESULTS 

Lab Ottl. 

SDG tlEIS No. IU 

809324 B09323 N309030-01 .LBG-13 
B09324 N309030-02 l.BG-14 
Bl.ANI< SPU<E N309030-03 LBG-2 
BLANI< N309030-04 l.BG - 16 
809323 DlJP N309030-0:i UiG-14 

Spl 
Amt. 

2 
2 
2 
2 

2.02 

'JI/A l225 ~ I 890 

17-Fab-94 SDG: 809324-TMA-592 PAGE 1 

Elapsed TC-99 Count 8kg. 
P-Factor Ylald time (days) Lambda Decay NatCPM Time cpm 

2.34 0.6141 25.687 8.9E-09 1.00 0.24 123.7 0.47 
2.34 0.1281 24.687 8.9E-09 1.00 0.13 122.9 0.49 
2.34 0.2098 0 8.9E-09 1.00 6.37 112.1 0.48 
2.34 0.7635 0 8.9E-09 1.00 0.21 100.5 0.51 
2.34 0.4541 27.751 8.9E-09 1.00 0.02 103.1 0.49 

Jer·, fi~& ~-21 -9'/ 
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CJ1 

WESTINGHOUSE/ HANFORD RADIOCt IEMISTRY 

TECt-tNETIUM-99 RESULTS 

TC-99 
Lab Assult 

SDG HEIS No. Cctlc. 

809324 B09323 N309030-01 0.206 
B09324 N309030-02 0.535 
Bl.ANK SPIKE N309030-03 16.002 
BLANI( N309030-04 0.145 
B09323 OlJP N309030--05 0.023 

9'lt J225 .1891 

17-Feb-94 SDG: 809324-TMA-592 PAGE2 

TC-99 
Result MOA MDA 
Rpld Cale. Aptd. 

0.210 0.247 0.30 
0.540 1.211 1.30 

16.000 0.766 0.80 
0.150 0.229 0.18 
0.028 0.369 0.40 



0 
w 
01 

WESTINGtlOUSE/ HANFORD RADIOCI IEMISlHY 

IODINE- 129 RESULTS 

Lab llut. 
S00 HEIS No. 10 

809324 809323 N309030-01 XSPEC15 
809324 N309030- 02 XSPEC14 
BLANI( SPll<E N309030- 03 X8PEC 14 
BLANI( N309030- 04 XSPEC15 
009323 DUP N309030--0ti XSt-'EC 14 

Spl 
Amt. 

1 
1 
1 
1 
1 

9'1-! 5225 .1892 

17- Feb- 94 SDG: 809324-TMA-592 PAGE1 

Elapsed 1- 129 Count 8kg. 
P- Factor Yleld time (days) Lambda Decay NetCPM Time cpm 

4.87 0.8415 48.932 8.9E-09 1.00 0.025 586.87 0.653 
4.57 0.8163 76.895 8.9E-09 1.00 -0.00112 617.8 0.614 
4.57 0.9101 0 8.9E-09 1.00 18.604 400.53 0.982 
4.87 0.9001 0 8.9E-09 1.00 -0.114 819.98 0.918 
4.57 0.805 42.87 8.9E-09 1.00 0.307 644.02 1.135 

J~rt-(~& rz.-<.1-qtj 
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WESTINGHOUSE/ HANFORD AAOIOCliEMISTAY 

IODINE- 129 RESULTS 

1- 129 

Lab Hui.ult 

S00 tiEIS No. Cale. 

809324 809323 N309030-01 0.065 
809324 N309030-02 - 0.003 
8LANKSPIKE N309030- 03 42.080 
BLANK N309030-04 ·-0.278 
809323 DUP N309030-05 . 0.185 . 

1- 129 
R8Sult 
Apld 

0.066 
-:- 0.002 

42 
-0.28 
0.79 

91ft 3225 .1893 

17-feb-94 S00: B09324-TMA-592 

MDA 
Cale. 

0.405 
0.370 
0.522 
0.380 
0.500 

MDA 
Aptd. 

2 
1 
2 
2 
2 

PAGE2 
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WESTINGt-tOUSEJ HANFORD RADIOCI IEMISTHV 

U-233/234 RESULTS 

MEIS Lab Spl 
SDG No. No. Otil. A111t 

B09324 B09323 N309030-01 SS-21 
B09324 N309030-02 SS-3 
BLANK SPIKE N309030- 03 SS -- 4 
BLANK N309030-04 SS- 19 
809323 DUP N309030- 05 SS -20 

Datacto, 
Ell. 

1 0.2468 
1 0.2766 

0.2578 
0.2626 
0.2665 

22-Feb-94 SDG: B09324-TMA-592 PAGE 1 

Sample Bkgd Tracer Tracer 
Count Count Gross Bkgd Spika Tracer 
Ti111a(mln) Tlma(mln) Counts Counts Act. Recovery 

220.12 2610.82 452 1 10.58 0.7863 
214.33 2353.32 266 3 10.58 0.4237 
214.33 2353.32 454 2 10.58 0.7763 
214.33 2366.75 420 3 10.58 0.7043 
214.33 2366.75 368 2 10.58 0.6087 

Vu;(;edJ 2-?.2-q4 (j( 



WESTINGHOUSE/ HANFORD RADIOCHEMISTRY 

U-233/234 AESUL TS 

S00 

809324 

( 

0 
w 
co 

HEIS 
No. 

B09323 
809324 
BLANK SPIKE 
BLANK 
809323 DUP 

lab U234 
No. Gr- Cnts 

N309030- 01 69 
N309030- 02 41 
N309030- 03 368 
N309030- 04 2 
N309030- 05 53 

U234 
Bkgd Cnts 

1 
3 
1 
1 
2 

9'U 3225 1895 

22- Feb- 94 SOO: B09324-TMA- 592 PAGE2 

U234 U- 234 
U234 Docay U-234 U- 234 MDA MDA 
Laml>da Factor Cale. Aptd Cale Aptd 

1.UE- 08 1.0000 0.717 0.69 0.049 0.1 
1.11E- 08 1.0000 0.682 0.68 0.145 0.2 
1.17E- 08 1.0000 3.854 3.5 0.049 0.3 
1.17E- 08 1.0000 0.011 0.00 0.053 0.1 
1.17E- 08 1.0000 0.661 0.65 0.085 0.1 

Jef~~e.ct 1';-i_-n-9~ 
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WESTINGtlOUSE/ HANFORD RADIOCUEMISTAY 

U 238/235 AESUL TS 

HEIS Lab Spl 
SDG No. No. Ottl. Ami 

B09324 B09323 N309030- 01 SS- 21 
B09324 N309030-02 SS- 3 
BLANK SPIKE N309030- 03 SS- 4 
BLANK N309030-04 SS- 19 
B09323 DUP N309030- 05 SS- 20 

Detector 
Ell. 

1 0.2468 
1 0.2766 
1 0.2578 
1 0.2628 

0.2665 

jl ·/ 3225" f 896 

22-Fab-94 SDG: B09324-TMA-592 PAGE 1 

Sample Bkgd Tracer Tracer 
Count Count Gross Bkgd Spike Tracer 
Tlme(mln) Tlme(mln) Counts Counts Act. Recovery 

220.12 2610.82 452 1 10.58 0.7863 
214.33 2353.32 266 3 10.58 0.4237 
214.33 2353.32 454 2 10.58 0.7763 
214.33 2366.75 420 3 10.58 0.7043 
214.33 2366.75 368 2 10.58 0.6087 

v~r ,\l'e& ~ 2 -22-ct~ 
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WESTINGHOUSE/ HANFORD RAOIOCUEMISTRY 

U 238/235 RESULTS 

t-lEIS Lab U- 238 
SDG No. No. Gr- Cnls 

809324 B09323 N309030-01 69 
B09324 N309030-02 44 
BLANK SPIKE N309030- 03 441 
BLANK N309030- 04 
B09323 OUP N309030- 05 45 

U-238 
Bkud Cnts 

1 
0 
0 
0 
0 

9'l4 3225 . I 897 

22-Feb-94 SDG: B09324-TMA-592 PAGE2 

U-238 U- 235 
U- 238 Decay U- 235 U- 235 U- 235 Decay 
Lan1bda Factor Gr-Cnts Bkgd Cnts Lambda Factor 

4.23E- 13 1.0000 7 1 2.67E- 12 1.0000 
4.23E-13 1.0000 0 0 2.67E- 12 1.0000 
4.23E- 13 1.0000 263 0 2.67E-12 1.0000 
4.23E- 13 1.0000 0 0 2.67E-12 1.0000 
4.23E- 13 1.0000 4 0 2.67E- 12 1.0000 
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U 238/235 AESUL TS 

UEIS Lab U- 238 
SDG No. No. Cale. 

B09324 809323 N309030-01 0.717 
B09324 N309030-02 0.789 
BLANK SPIKE N309030-03 4.694 
BLANK N309030-04 0.011 
B09323 DUP N309030-05 0.583 

U-238 
Rptd 

0.69 
0.79 
4.40 
0.01 
0.58 

011· ! izzs , a9° 'j T.i ;J ,. .. · .. _ · Cl 

22-Feb-94 SDG: B09324-TMA-592 

U-238 U- 235 
MDA MDA U-235 U-235 MOA MDA 
Cale Apld Cale. Aptd. Cale Aptd 

0.049 0.1 0.0633 0.076 0.049 0.1 
0.138 0.1 0.0000 0.0 0.138 0.2 
0.081 0.3 2.7619 3.3 0.081 0.1 
0.087 0.1 0.0000 0.0 0.087 0.1 
0.099 0.1 0.0518 0.063 0.099 0.1 

Vex i C~t.t t2-u-C/~1 
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NEPTUNIUM- 237 

NP-237 NP-237 
Lab Date Del. Spl Gross Count Bkg. Del. Result Result MOA MDA 

SDG HEIS No. A11alyzed ID Amt. Yleld cnts Time cpm Elf. Cale. Rptd Cale. Rptd. 

809324 809323 N309030- 01 10/07/93 SS-63 1 0.441 2 1039.62 0.001 0.402 0.0023 0.002 0.01 0.02 
809324 N309030- 02 10/06/93 SS- 64 1 0.3579 4 1039.62 0.001 0.409 0.0088 0.009 0.01 0.02 
BLANK SPll<E N309030- 03 10/18/93 SS- 28 0.4226 966 767.37 0 0.383 3.5034 3.500 0.01 0.01 
BL.ANI( N309030- 04 10J07/93 SS-66 0.1751 2 1039.62 0.002 0.412 - 0.0005 0.000 0.04 0.06 
809323 DlJP N309030-05 10/0'1/93 SS- 41 0.3702 2 1006. 12 0.002 0.436 -0.0000 0.000 0.02 0.03 

ver', -0&.Q ~ ?.-?.?. ---c, 1 
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Pu 239/238 RESULTS 

Sample Bkgd Tracer Tracer 
HEIS Lab Spl Detector Count Count Gross Bkgd Spike Tracer 

SDG No. No. Oat. Amt Ell. Ttme(mln) Tlme(mln) Counts Counts Act. Recovery 

B09324 809323 N309030- 01 SS- 40 0.411 947.62 2388.47 1251 1 4.86 0.6607 
809324 N309030- 02 SS- 41 0.4128 947.62 2388.47 1211 2 · 4.86 0.6366 
BLANK SPIKE N309030- 03 SS- 42 0.4054 947.62 2388.47 1101 1 4.86 0.5895 
BLANI< N309030- 04 SS- 48 0.3889 942.78 2393.8 662 0 4.86 0.3715 
809323 OUP N309030-05 SS -49 0.3654 942.78 2393.8 1129 2 4.86 0.6739 

Ve.r,·(i~c() ~2- n -9</ 
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Pu 239/238 AESUL TS 

Pu-239 Pu- 238 
HEIS l.ab PU- 239 PU-239 Pu - 239 Decay Pu -238 Pu- 238 Pu- 238 Decay 

SDG No. No. Gr- Cots 6kgd Cots Lambda Factor Gr- Cots Bkgd Cots Lambda Factor 

B093~4 B09323 N309030-01 8 1 7.78E- 08 0.9999 8 8 2.20E-05 0.9794 
B09324 N309030-02 9 1 7.78E- 08 0.9999 5 8 2.20E-05 0.9794 
BLANK SPIKE N309030- 03 507 3 7.78E- 08 0.9999 22 7 2.20E-05 0.9794 
BLANI( N309030- 04 0 7.78E- 08 0.9999 8 2 2.20E-05 0.9795 
B09323 DUP N309030- 05 2 7.78E- 08 0.9999 2 4 2.20E-05 0.9795 

J~r,0ecl ~ 2--22-q'J 
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Pu 239/238 AESUL TS 

Pu239 Pu238 
HEIS Lab Pu239 Pu239 MOA MDA Pu238 Pu238 MOA MOA 

SOG No. No. Cale. Aptd Cale Aptd Cale. Aptd. Cale Aptd 

B09324 B09323 N309030-01 0.012 0.012 0.008 0.01 0.0000 0 0.024 0.03 
B09324 N309030-02 0.014 0.014 0.008 0.01 - 0.0055 -0.005 0.024 0.03 
BLANK SPIKE N309030-03 1.003 1.000 0.016 0.02 0.0305 0.030 0.025 · 0.03 
BLANK N309030- 04 0.003 0.003 0.025 0.03 0.0203 0.020 0.022 0.03 
B09323 DUP N309030- 05 -0.002 -0.002 0.013 0.02 -0.0040 -0.004 0.018 0.02 

~ev,-f:ed '7.-22-9'-j 



!JI(,!. 3225 .. f 903 A. ' ' 

WESTINGHOUSE/ HANFORD RADIOCHEMISTRY 22-Feb-94 SOO: B09324-TMA-592 PAGE 1 

AM 241 RESULTS 

Sample Bkgd Tracer Tracer 
HEIS Lab Spl Detector Count Count Gross Bkgd Spike Tracer 

SOO No. No. Dal. Arnt Elf. Tlme(mln) Tlme(mln) Counts Counts Act. Recovery 

B09324 B09323 N309030-01 SS- 29 1 0.3904 771 .6 2588.68 1316 4 4.95 0.8818 
B09324 N309030- 02 SS-30 1 0.3698 771.6 2588.68 1119 3 4.95 0.7916 
BLANK SPIKE N309030-03 SS- 42 1 0.392 769.93 2589.6 1005 4 4.95 0.6719 
BLANK N309030-04 SS- 43 1 0.369 764.45 2588.68 1163 2 4.95 0.8325 
B09323 OUP N309030- 05 SS-37 1 0.402 771 .6 2588.68 1372 5 4.95 0.8926 

J Q f ;.(ie,& 1i;z.-22 - l/ '/ 
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AM 241 RESULTS 

HEIS Lab AM- 241 
SOO No. No. G,- Cnts 

B09324 B09323 N309030-01 18 
-B09324 N309030- 02 12 
BLANK SPIKE N309030- 03 407 
BLANK N309030- 04 7 
B09323 DUP N309030-0S 14 

AM-241 
Bkgd Cnts 

11 
8 
9 

10 
12 

'J'I-~ 3225 I 90~ ; ' !/' 
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AM-241 AM - 241 
AM- 241 Dacay AM-241 · AM- 241 MDA MDA 
Lambda Facto, Cale. Rptd Cale Rptd 

4.03E~06 0.9969 0.012 0.009 0.026 0.03 
4.03E- 06 0.9969 0.008 0.004 0.026 0.03 
4.03E-06 0.9969 0.887 0.88 0.031 0.04 
4.03E- 06 0.9969 - 0.006 - 0.01 0.028 0.03 
4.03E- 06 0.9969 0.003 0 0.026 0.03 

Ve'l', ~eel ~2-"2241 
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CM 244 RESULTS 

CM-244 CM- 244 
HEIS Lab CM-244 CM-244 CM-244 Decay CM-244 CM-244 MDA MDA 

SDG No. No. Gr-Cnts Bkgd Cnts l.ambda Factor Cale. Rptd Cale Rptd 

B09324 B09323 N309030-01 6 13 1.06E-04 0.9212 -0.013 -0.014 0.031 0.03 
B09324 N309030- 02 4 9 1.06E- 04 0.9212 -0.011 -0.012 0.030 0.03 
BLANt{ SPIKE N309030-03 282 7 1.06E- 04 0.9214 0.663 0.61 0.030 0.03 
BLANK N309030-04 7 8 1.06E- 04 0.9219 -0.002 -0.004 0.027 0.03 
B09323 DUP N309030-05 5 8 1.06E- 04 0.9212 - 0.005 -0.007 0.023 0.03 

-J~r~-0e& ~ 2--z.2-<)1 
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CM 244 RESULTS 

HEIS Lab Spl 
SDG No. No. Oat. Atnt 

B09324 B09323 N309030-01 SS-29 
B09324 N309030-02 SS-30 
BLANK SPIKE N309030-03 SS-42 
BLANK N309030-04 SS-43 
809323 DUP N309030- 05 SS- 37 

Detector 
Ell. 

1 0.3904 
1 0.3698 

0.'392 
1 0.369 

0.402 

91td l225. I 906 
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22-Fab-94 S00: B09324-TMA-592 PAGE 1 

Sample Bkgd Tracer Tracer 
Count Count Gross Bkgd Spike Tracer 
Time(mln) Tlme(mln) Counts Counts Act. Recovery 

771.6 2588.68 1316 4 4.95 0.8818 
771.6 2588.68 1119 3 4.95 0.7916 

769.93 2589.6 1005 4 4.95 0.6719 
764.45 2588.68 1163 2 4.95 0.8325 

771 .6 2588.68 1372 5 4.95 0.8926 
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