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TO: · 200 UP-2 Project QA Record \e, f,ebruary 1 

f( 
'. <i L / 

' .... "\ ,,I a:s , 
FR: Thomas Stapp, Golder Associates Inc. · ',~.=-.: _-4\// ' .......... , _ .... '(' _... . .., / 

~ / 

RE: RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE 
24462-WES-1367 (923-3418) 

INTRODUCTION 

This memo presents the results of data validation on data package 24462-WES-1367 
consisting of one soil sample for radiochemistry analysis. The sample was analyzed by 
the Teledyne Isotopes laboratory under contract to Weston Analytics using WHC 
approved methods. The sample validated is provided in the folloi~I~ ."2, -= ;- __ ~ 

1 1 1 ; I - , ,- , -

: I Abl A,L 1'SIS-:- ...:: - - .. -:l < I --- - --

SAMPLE ID SAMPLE 
DATE 

MEDIA• 
! ~ '\ . --------------------------------

B09314 

NOTES: 

8/'22/93 GS : sEE~Nonff.3 i ... ;ssi 

• "{:,!J '""- \-,-, .\! - .-1,•••H .\ i: .-----1-r., •-•, - ._ ....... ,·; i-• i 

.. GS indicates the media type is soil. St-U 

1. Indicates the samples were analyzed for gross alpha, gross beta, strontium-90, 
technetium-99, isotopic plutonium, uranium, curium-244, and americium-241 by 
alpha spectroscopy, and selected isotopes by gamma spectroscopy. 

Data validation was conducted in accordance with the WHC statement of work (WHC 
1993a) and validation procedures (WHC 1993b). Attachments 1 through 5 provide the 
following information as indicated below: 

Attachment 1. Glossary of Data i.\eporting Quaiiiiers 
Attachment :.. Summary oi Data Qualifications 
.-\ttachrnent 3. Quaiifieci Data Summarv and Annorateci Laboratorv Jevorts 

.,I ~ .. 

:\ttacnment -t '...aboratorf >Jarrative and Chain-0i-C:.1stociy :Jocumentation 
.\ttacnmem 5. Data 'l aiidation Su;>porting Documentation 

DA7.A QUALITY OBJEC7IVES 

Precision. Goais for ?recision were met. 

Accuracy. Goals for accuracy were met except for the blank spike sampie recovery for 
uranium-235 as discussed under "Minor Deficiencies" below. 

Sample Result Verification. All sample results were supported in the raw data. 

Detection Limits. Detection limit goals were acceptable for all sampie results. 
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SENT BY:SEATTLE 3-23-91 5:22PM GOLDER ASSOCIATES- 509 372 2106 ;1 1/10 

MEMORANDUM 

TO: 

FR: 

200-ur.2. .froJttt QA Record ~ 

Thomas Stopp, Golder /utocial,,, Jue. .P'~ 
February 10, 1994 

RE: KAlllOCH.EMISTRY DATA VALIDATION SUMMARY POR DATA PACKAGE 
24462-WE>l.367 (9Z3-E418, 244h2R.LIP2) 

INTRODUCTION 

This memo presents the results af data validatinn on data pacbse Ut62 WES-1367 comisting 
o£ one soil sampln !ur r•diochemistry analysis. The sample11 w:111 analyzed by the Teledyne 
Isotopes laboratory under contract lo W~lun Analytics U!lng WHC approved m..+hods. The 
sample validated ii provided in the following table. 

SAMPLE TD SAMPL~ OA'ffi MeDIA • ANALYSIS 

009314 &rDm GS SEE NOTE 1 

NOTES: 

• GS indicate& the media type .il ,oil 

1. Indiate11 thP ~mp.le was analyzed for gross .ilpha, grou beta, .strontiwu-90, technetium-
99, l5otopic plutonium, uranium, i-urium-244, and americium 211 by alpha ,pectroscopy, 
and a~l~it:d isotopes by pmma spectrosropy. 

.. 

Data validation wa, condumd in accordarn:t! with the W.liC 3tatement of work (WHC 1~) 
~nd validation procedures (WHC 1993b). Attachments 1 lhruugh 3 proviqe the following 
information as indicated below: 

Attachm~nl 1. G:~aary oi !)at.a l.eporting Qualifiers 
Attichment :,., Summary of D,.ta Qu.lifiations 
Attachment 3. Qualified D.ib. ;ummarv .mci. Annoi.aLt:tl Ltooratorv "'.\eoom 
Attachm11mt 4_ Laboratory Narrative ~~ci C,ain-oi-C:utociy ~ocun;en~tiuu 
Attachment :3. :)ata Yaiidarion :S11!'po~.ng ::OC'..unentnion 

DATA QUAUTY OBJCC':1VTIS 

.?Mci1ion. Goai, !or ?recision were met 

.Aa:1Uacy. GUctb ior accurac-J were met ~ept for thP nl~ lpia sample recovc~ for 
ur:inium-;35 u di,cw:,rd under ~iuur Deiidencies'' 'Jeiow. 

Sample .i(eault Verification. All sample results -were supported in the raw dald with the 
exception at the $COSS alpha results. l{ec.airulst~d results for grosa alph.i did not match the 
re?orted. value, Lher~fure the results have been changed on thP rPport form. 

IJ@tectinn Limit.. Detecticn limit ;oals were met for all ,amplie r~ul~. 1,1)/'~.f O O l 

1f1tr 



r SENT BY:SEATTLE : 3-23-91 : 5:22PM GOLDER ASSOCIATES- 509 372 ~106:rr StlU 

Data PQ,Cka,p: 24462-WE}1367 2 A naly,is: Radiochemistry 

Completenna. Th• dab package was complete £or :.11 rcqu.nted anal~. A Luuu of one 
JcUnpl! was valldat.ed in this data packagP with a. total of 35 determinaticna reported, all of 
which were determint:d to be valid. This results in a complPtene1 of 100 percent, which 
mtiafica the 909(, objective of the wur.k. ~lca1L 

QUALll'lt-:IJ DA.TA 

)bjor Dcficlem.in 

No major deficiencies were identified during data vallifat.iun which required qualification nf. 
data as unu11ahlft. 

Mh,or Dc6ciencie1 

Tiw following minor dclicicnc:ics were identified dw'iuK tlctta validation which required 
qualification nt cfata. 

Laboralua Blanb 

• For gamma spectrometry analysis the Libor~tury blank was analyzed in a duferent 
gP.nmPtty and aliquot size than the associated samp.ln, therefor~ the sample results 
have been qualified a~ ~timated (J for deh1~.s, UJ :or non-detect,). 

Laboratory Control Sampie, 

• ThQ nr~nium-235 result for samt1le "Distilled S0iked H2O" was bt!luw the control llmit 
of 70% recovery, th~rP.forP ump.Le ~14 ha, been quillicd a:i e5timated (UJ). 

Data format pres~tation ha& ~u adjusted as foilows: 

• Sample results reported aa less than (L.T.) by the iaboralur:v have been qualified as 
undetected (U) on the Ymple resuit forms (sec Attachment =). 

• SeconJ,sry rt!iiuib reported by the laboratory ilavf! l"IH!'l crossed out on the sampic 
result forms for clarification purµuse:s. 

WHC 199.'.la., Vai.hl,liuu ui :00.v7-Z Data, Statement ct ·Nork:, Analytical Laboratory Dau 
V~ci;ltion, 7.uk Orcier S-~18, ::)~c111iJ~r 14, 1993, ?urchase Order ~0:r.9Sl. 
W~tinghouse Hanford C!lmpany, ~ichlan<i .. 'Nasrun;ton. 

WHC 1993b, Data Validation ?rocedura for !faciiochemic.ai Analyses, WHC 5D-i=:N-;?P...i::cJL 
Rev. 1, 199'.l, We3tinghuu:w: raniord Company, 1ichiand, W,111hington. 
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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 
associated data should be considered usable for decision making purposes. 

J - 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. 

UR - 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 assoc:ated data shouid 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 be considered unusable for decision making 
purposes. 
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SEt~T BY : SEA TILE ; 3-23-91 : 5:22PM : GOLDER i\SSOCIATES- 509 372 2106 ;~ 6110 

DATA QUALIFICATION SUMMARY· FORM 0.7 

SOC: 24462-WES-1367 REVIEWER: T. DATE: 2/1CV94 PhC'E..1...0F..1. 
STAPP 

COMMENTS: RADIOCHEMISTRY ·---~-----------_, 
C:ClMPOUNDIANAL YTE QUALIFI£R SAMPLES 

Al-l<F.CTED 
REASON 

i.----------+-----+----....... ------ ---

j 

I 

ALL SECONDARY 
ItnsuLTS 

ALL LESS TiiAN (L. T.) 
RESULTS 

URANIUM-235 

l 
I 
I 
I 
l 
j 

! 

: 

! 

NONE 

u 

UJ 

::1-

w.-:r 

AI.I. 

Al.I . 

B09314 

VALUES HAVE 
BEEN LINED Ol.JT 
TO CLARIFY 
REPORTING OF 
DATA 

QUALIFIER 
t\PfLIED TO BE 
CONSISTENT WITH 
NORMAf. 
REPORTING I 
PRACTICE 

I.AHORATORY I 
CONTROL SAMPt.E 1 

RECOVERY oELOW ! 
70%. I 

\ i /~/ _/ / : 

rp 

'I / / l ! t 
, 

I I i ________________ __; _______ , 
j 

i· 
I I i 

i I 
I i ! 

I 1 ! I i .. 

I 
I 

_J 
I 
I 
J 
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QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS 
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0 
00 

\'~ lu.<cJ ~~ ~ti___l>6ta "•"l• it: 2.44AZ-Ui:i - lli>T 

. SMpl ·~~ Ootc A-22 -~ ______ __ _ .._1 .,.,.u, _ ltl I ti IKU l: __ a 
JECIMEllllt-99 pCi/1 , . ,oo 

tiAIJi$ Ali'tA pCl/11 5.500 
,,ti>l.li IElA pCl/1 115 .000 

.. au," lli4· w ,.Cl/1 16.0QO 
IN:ktll . .tk-7 1,>Cl11 O. ZQO UJ 

~IIM·2? ,:,Ci/1 0.0!0 UJ 
tul~Sllit-40 JJ,:i/t 1Z.100 J 
MIIG.UJ&: ~ • S4 ~•J• )_QlQ u. 

CDaAlT·56 pCl/1 )_OlQ u. 
IIJIQM·59 f,tCi/a i> .050 UJ 

OltiMU·6il JIG i/e 0 .020 JJ 
ZINC· 65 f>C l/11 0 .050 JJ 

Zl llo.61 IUIHl5 f>C(/g 0 .020 JJ 
IIUl lifllllltl · I~ 14119 0.030 ·JJ 
llll llEII LIM· I~ ,.ti/a I . ZOO UJ 

IOII Ul: · 1J1 J,CIJ, o.oao UJ 

l£1lllri · 1J4 pc:11, O.COG UJ 
CfflllH · 'll ~l/11 ,.no J 
li-'IIIM· '4) Ja,Ci/11 0.030 IIJ 
Cflll-..·141 .,Ci/11 1.040 UJ 
CEIIIJH · ti., pc:111 Q. IUO UJ 

EIIIIOPIW4· 1Si! J,£1/11 0.)10 UJ 
tUilClf'IIIH· 154 ,..Cf/11 0.060 UJ 
EUll:11-IIM· 155 J,Ci/11 0.080 IIJ 

MDlu.t 224 .,Cl/II L080 J 
; 110HlJtHZ& J,Ci/9 o;u1 J 
IH"'4hitd14 J,C I /I o.soo J 

t'LUTOHl~· W IICl/il C.007 J 
UIW,ll '-' · 2ll :.Cl/1 C. 160 

1-t U fOIII Ut~ · ZJ ~ pCiJi, 0. 007 I.I 
lJUNUJtl · Zl~ J,Cl/11 0.00& l.'J 
l1141iill,H · 23fl ..,Cl /11 0.160 

AAtil!Cll.W -241 r,cf/11 0.020 u 
UJIII.M Z44 ..,Cl /11 0.021> II 

NEUUlllt.H ·2U .tillt o.ozo u 

/4 -~ 
~✓~ / . 5?2/,ry 

/ · 

11u jzzs ~ os22 
V> 

~ 
~ .. 
V> 

~· 

(.) 
I 

t..::) 
(.) 
I 

CD 
..:,. 

UJ 

t..::) 
(.) 
'"CJ 
s:: 
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(; 
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91"4 3225 IO 0523 

TELEDYNE l!OTO~fS 

RUN OAIE ll/11/9; 

V~AK OkCtN ~UH8EA 

AEPO~T OF ANALr!tS 

CL1SfOl'ER l'.O, f-lUHHA 

Ll. -11'0 - F4 

CATE aECE IVEO 

U/Jt193 

liELl\'EAY OUl 

lC/0U9J 

,AGE: I 

~IS JOSI~ fD~£ROi 
llf SJ'.lll/WE HI t,r;IIOU!E/11 .Ut'u irn 
l08 WELS~ POOL ROlO 
~ICK:PIN; CREEK l~OUSJKlAL PAMK 
• ION '/ ll.lf PA 1'13 <1 ·· l JU 

rne11rne 
!AlirtE 
tl\J/OEII 

CJHO'l~R• 5 
: VE'ITIFIC.lTIOIJ 

t)O!l6H-OOl 

0 I L 

(OlltCI ION- DATE MID-COUNT 
~TARl STOP ACll~llY NUCL•UHlf-X 11~~ 

UATE ll~E DATE llME HUCLIOE IPCI/G~ DAIi U/N • OAJE JIKE 

tc-9'i , l.1 +-0.6 E 00 ~i/ 09/19 
t;R-A S,5.:,.4.r-r"t - l,5 E 00 -9'~3/i' UICI 
CR-I 8,5 •-0.4 ! 01 o"o~ 
SR - 40 1,& • - I.I £ Ol o•/09 

-11t " l .-r-r--.~•• u.-ee--.R i lo.-. i• 1'. Qil 8918~ -~,._,e I..,• ~ • i Ill 119,1181 
1' 1111 -l . ~ • 1 • I Q l HI U BE-, L,I. 2, E-01 .:,,101 UJ 

---&,t!!fo-+i----~. I • l .h'H I? )41 IIU 
11, -::2 l.1. •• f-0! 0<?101 ur 

---NA-i-~Z----.~~ .• ~,,.....,-,~J-,••~c~e~t1--------•~~-~«e~,,._ 
1<-.c ----, ..... ,H--,,-u -~11..1ao.11T(oo 0\101 T 

- - ·~ - ' ~- h la l 411 t~IIH 
L , T, 2, t;•Ol e'i/0~ U.J ttN - 5t, 

_, .. ,,._.4;~1.i---........ ~ ........ ~--+~&..a------.....,l•l-li9~,CH--·· 
c:>-5d L.T. 2, F.·Ol o•vn u.:r 

---~•ll-----.h--.a~-i.11;; 1H 119,H 
f:-59 . • r. 5, ~-:>Z 091)1 UJ 

- -I- i-!o • r......,_._.~ ~ e :Ii O,' H-
CJ - 6:l l,f. 2. E-n 09/H (.l.:T 

~#-, a.ia , 1,~f )~ 8'4M+-
ZN- t.5 L.r. s. l:-·>• 091-n UT 

---2-14 - - !l. l - -• - 2 '1. Ui ,l; 119,1 11 · 
ZI ·'>5 L.; • z. 1:-11. (•9/lll ur 

- ~&-Qi 14_1, QJ (tft1 
1111-10> , .,. 3, !:-o, c9101 U.:r' 

---.JW-,a ~- '- , • ., .. a.a 119,c~ 
~U - 1:>6 L .T. 2. C-0l C9/07 UT 

- -----211..~~ .:.. .• .J..-l~ .. .\i Ii 99 4 17 ...... 

VOll•KE - UNI TS 
ASH·WCHT-11 o 

I - Ill l-1, 8. o.:·02 09/0l UJ 
_ __ _. · 131 1-4 • ;,g..,_g.a i;q_,.~ 

LAI. 

.. 

i 
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u 
C 
CJ 

C, 

t
t
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C 
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HAS JOSIE EOWAP.OS 
14EHON/WE ST HICIIOUSE /HANF ORO 
208 ijflSH POOL ROAD 
PJ~K~RING CAEfK IHOUSYRIAL PAAK 
llOHVILLE PA 1'131tl - l,JJ 

TeLEDY~E 
SAHPLE 
mlHAEA 

I () 

CUSf0ttEA 1 5 
I OF N Tl FI CAT I Ot~ 

9308l6l'i-001 

SH 
NUH 

4 ·- 34 HJ 

TELEDYNE ISOTOPES 

REPORT Of A~ALYSIS 

cusro~ER p.o. NUH&E~ 

Ll - lH0-Flt 

S ll I l 

C Ull. ECl IOU - DAT: 
START sro~ 

OATE TIHE DAtE TINE t!UCl I DE 

0IJ/22 CS-134 ------ ., IH 
CS-137 ,,-H1 
6A-HO 

---&~-& 
CE-14 I 

-U-1-4-.1 
CE-lH 

- ----'-i-H 4-- • 
fU-152 
~u lial 
£ U - 1 5 t, 

--·HI U4 
EU - ISS 

- --iil..U.5, 
IU - 226. 

~,_H• 

AC 11 VI TY 
IPCI/CH DAVI 

L.T. 3. E -02 
ih4 • ~ .4.--02 
1 • 7B• - 0.l8E 00 
l • lo .... 5 61 
l.T. 3. e-02 
2 • (1--~~i 
L. T • ". c-G2 ., ... J 4.-~.J 
L.J. I • E-01 
1. I + 8-rli; ~2 
L. T. 1. l'-02 
_\. 1 I ~· L.T. t,. E-Ol 
2. J--+--·-4-......t-e-& 
L • T • II • E-02 
9 ~---4 •~i--Q i 
I ,0S-.-0.Hf 00 
l • fw s.--+--e 1 

DATE AECt:IVfO 

08/30/'1] 

OH IVEU OATE 

10/02193 

. ~ 

~ '2-10 -1/'( . 

tUN OATE ll/11/93 

P"E Z 

NUCL-UNIT-1 
U/H <t 

NID-COUNT 
TINE 

OAH Tlf1E 
VOLUKE - UNITS 
ASH-WGHT-l io LAIi • 

4 09/07 lA.T 
89/81 

l.'Ji±'. O,0Cflloo O'J/07 .:r 4 
4 

89,181 u....:r 09/01 
4 
4 

U/&r· 
09101 u..r 
89,'0-

4 
4 

" 09/07 u:r 
8'J,'il -- 4 

" 09/07 tAJ 4 
UIH u.:r 0'1101 

4 

" ~ 4 
09/01 u:r 
Q ~., I) 1 

~ 

" O'i/01 :r 4 
l'i/&r- 4 

Tll - l28 -~ -n l........-0•·1>-3~61-,.311' 0,?I f-01 0'f/07 ~ 4 
-----H~6 l • f- 1 .----E--8 ~ 89181 

u.:r fll - 2H l. I• s. f-01 0'l/01 
111-.J.H ~.i •• ;J.i, QI l)Q,,qjf 

4 

" " PU - 1)8 L • T , 1, c - 03 10/01 u. 6 
U-lH l • 6 •-0, 3 E - 0 I 09/1', 6 
Pll-239 L,J. 1. !:-OJ 10/01 u 6 
ll - 235 L • T , b. E-Ol 09/14 u~ 6 
U - :!l& I • b • - 0, J E-01 0'Ul4 6 
.Ul-2'd L, f. 2 • f-02 O'Ul'i t.A 6 
CM-2"4 l,J. 2. E-ui! 09/04 lA Ci 
~H•- 23 7 L.T. 2. E-02 11/16 IA 

-.t+-11\ I I•~ I lh-~E- ,u 89,'H 
6 
6 

----~U~~i ~. i! .... ~~-E-a }fl- 6 

(JI 
0 
U) 

c.., 
-..J 

I'., I 
I'., ..... 

~I u 
U) : 
........ ..... 
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IJl{,l 1.~z,: 11525 I # J/. ,..,J ~ µ t.i . 

TEL EUYNE I SOTOP ES 

REPO RT OF ANALYSI S 

CUSTOMER P. a . NUMUER 

ll - ll40 -F4 

RUN DATE 11/18}93 

MRS J OSIE EOWARO S 
IIE S TON/llf ST I NG IIOUSE/ltAN FD RO 
21)1! IIEl SIi POOL ROAD 
PICK~RING CRE EK INDUSTRIAL PAR K 

IHJIIK llkU Ek IWMU ER 

LI l'HIV ll l F. PA 1 9 3 ~ I · · I j D 

S ll I L 

Clll l l:l l I Otl-O A 1 E 
STA ~1,R J STOP 

DA TE RECEIVED 

08/30/93 

ACTIVITY NUCL-UNIT-Y. 

DELIVERY DATE 

10/02/93 

/1l[J-CDUNT 
TIME VOLUME - UNITS 

PAGE 

TELEDY NE 
SAMPI.E 
NlJMf\ER 

CIJS TOM ER'S 
JOEN TIFICArJ ON tlll/1 II A I E lll1t: DA .I E TIM E :1U C LIO E I PC I/GH ORYI U/M o DATE TIME ASH - WGHT-~ * LAB • 

244 62 q308 L67 5 -0 01 B 0'J3 1~ , it1 I ~ t. 

"?4631 9 3 0 8l675 - 0 0 lllUP0 0 9 3 1 ~ 

-- - - f4J - ~-3--"-----~-.-8--- • -- -6·o-4 ·-F.-0+--- -----½0/-(H-
--U-~ 3 ··• i- .--6-.---~ -'h'-¼ lo· -

- --Y--J~ •·S- t---i- ..--3 - e-.l 3--- 0-9-1--1-'t- - · 
· - tt--t-, 8 L • --l· .- ·-o--.- E-O J 6 9 / l • 

--~~- '-• ---1--'---U....-..~O- 1/.16 ·· 
·- - i: ·11 ··-? 4 'r · • -',-- -•-¼-'n-3 E 9 3 0 91 &'r- · 

TC - 'J9 
. GP. ·· A 

Gk ··O 
SR·- 90 
GR- A 
GI< · 0 
S 11 - 9 0 
TC -'J <J 
IH - 7 
11 l · 7 
tJA - 2 2 
II A·· 2 2 
K- 40 
K ·· 4 0 
/-ltl ·- 5 4 
Mll - 5 4 
C0 - 5 8 
C0 - 58 
FE ·· 5 9 
FE ·· 59 
( .) -- 6 0 

C0 ·- 6 0 
Zll - 65 
Z fl ·· 6 5 
ZH -· 9 5 

t.l . B. E-01 
4. 6 • - 3. 6 E 00 
t!.4 • - 0,4 !: 01 
I. '> • - 0 • 1 t 01 
L . f, 4. E 00 
I.. l • 2 . E 00 
t. T. 9. F-02 
1. i • -5 ,32[ - 0l 
1.1. 2. E- 01 
5 ,1 • - 14.H - 02 
1.r. 3. ~ - 02 
1.3 • - 1.7E - 02 
1. n , -0 .121: 01 
I . • T • I • E 0 0 
l,T, 2. E-02 
1. 3 •- l.4E-02 
L.T. 2 , E- 02 
3.8 •-13.7E - 03 
l,T. 5 , E- 02 
1.4 •- 3.IE - 02 
1..1. 2 , E- 02 
5 . / • - ll.9E - 03 
l,f, 5. E-02 
1. 6 • - 28.BE-03 
L.T. 3. E- 02 

09/19 
10/08 
09/04 
09/11 
10/08 
09/04 
09/11 
09/19 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 
09/08 

6 
6 
6 
6 
6 
6 

3 
3 
3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
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SO VAN BUREN AVENUE 

PO BOX 1235 

WESTWOOD NJ 07675-1235 

(201) 664-7070 

Case Narrative/Cover Sheet for Reports of Analysis and Lab Data 

Date 

TI #'s 

WO# 

Comments: 

11/22/93 

24462, 24633, 24567 

4-3478 Ir 
, l 
Ii 
l I 

24568 

I : 
I i ~ l 
i I -----·-:::-_::-::-:.=~:..:.: =.--:..::.:.:.~ .. ;.-: . ::.::::.:.::::::•:::- ' : 

There were no unusual occurances with the analysis of these samples. 

Contents: 

Reports of Analysis 
Gross Alpha 
Gross Beta 
Sr-90 
Gamma 
Tc-99 
Pu-238.239 /240 
U-235-235-238 

Cm-244 
C-C-C 
Othe:-

Procedure #'s 

PRO-032-1 

PRO-032-38 
PRO-042-5 
PRO-032-78 
PRO-062-1 :4 
PRO-062-110 
PRO-062-1: l 
PRO-062- l l::. 

Bench & 
Work Sheet 

Pa~es 

10 
3 

11 
5 
42 

, 
... 

Cahl>ration 
Pa~es 

18 

25 
10 

40 

Tracers/ 
Carrier 
Pages 

2 

l 

"'I certify lllat this data pacl.:age is in_ compl iance with 1 ~rmland conditions oi the contract. both tecnmcally and for completeness. ior _other Ulan the 
con~uons detailed aoove. il.elease ot the aata contain th~ • y data pacl.:age has ~en authonzea by the laboratory manager or his ces,gnee, :is 

ven11ed by the 101low10g signature. " A. J. Hogan ' '=--"". 
V / ) 

//., 

Easyllnk 62877198 • • • FAX (201) 664-5586 



Spike Activity for TI #24567 

Nuclide 

Technetium-99 
Gross Alpha 
Gross Beta 
Strontium-90 
Cobalt-60 
Cesium-137 
Plutonium-239 
Uranium-234 
Uranium-235 
Uranium-238 
Americium-241 
Neptunium-237 

Activity pCi/1 

98.5 
11.2 
22. 
40. 
2.5 E 04 
2.16 E 04 
1.09 

2.1 
0.095 
2.1 
1.9 
1.7 

~~TELEDYNE 
ISOTOPES 

Acceptable Ran~e 

79. - 118. 
6. - 17. 
17.-28. 
34. - 46. 
1.7 - 3.2 E 04 
1.51 - 2.81 E 04 
0.9 - 1.3 
1.8 - 2.4 
0.08 - 0.11 
1.8 - 2.4 
1.6 - 2.2 
1.4 - 2.0 

014 



°' C'-,J' 
Ln 
c:J. 

• Ln-
~ 
(',,.,J 
~ 
~ 
~~ 
~ 

estinghouse 
Hanford Company CHAIN OF CUSTODY 

LE ROGERS 

t~ Contact l"E ROGERS 

Project Designation/S~ling Locations 

J ce Chest No. 

Bill of Lading/Airbill No. 

200-UP-2 

Method of Shipnent OVERNIGHT AIR SERVICE 

Shipped to -WESTON :n '~ l -1-X' stJ,-... ... 
Possible s~le Hazards/Remarks Keep samples at 4C (SOIL) 

Sall'Dle Identification 

Telephone 376-7690 

Collection Date A,I..Q'l/cr~ 
l 

Field Logbook No. EFL-1091 

Offsite Property No. 

1) 
1,500ml P:CLP:TAL Metals,Hg,Ti 
1,125ml Gs:VOA CLP 
1,500ml aG:Semi•VOA CLP 
1,250ml G:Anions F,Cl,S04 (EPA 300.D) 
1,125ml P/G:Anions N02,N03 (EPA 353.1) 
1,250ml G:Cyanide CLP . 

1,1000ml P/G:Gross alpha/beta CPR0·032·15), GBffllla Spec to include,Cs•134,Cs·137,Co·60,Eu·152, 
Eu·154,Eu·155,K·40,Ru·106,Na·22 CPR0·042·5), U·235,U·234,U·238 (PR0-052·32) Np·237,CPR0·042·5) Pu-238,Pu· 
239/240 (PR0-052-32) Sr-90 (PR0·032·38,PR0·032·25) Tc-99 (PR0-032-78) Am-241,Cm-244 (PR0-052-32 or PR0-062· 
109) Se-79 

2) 

3 

1,500ml P:CLP;TAL Metals,Hg,Ti 
1,125ml Gs:VOA CLP 
1,500ml aG:Semi·VOA CLP 
1,250ml G:Anions F, Cl,S04 (EPA 300.0) 
1, 125ml ?/G:Anions N02,N03 (EPA 353.1) 
1,250ml G:Cyanide CLP 

1,1000ml P/G:Gross alpha ,PR0·032·15), Ganma Spec to include,Cs•134,Cs·137,Co·60,Eu·152, 
Eu-154,Eu· , ·40,Ru·106,Na·22 (PR0-042·5), U·235,U·234,U·238 CPR0-052·32) Np·237,(PR0·042·5) Pu-238,Pu• 
239 (PR0-052·32) Sr-90 (PR0·032·38,PR0·032·25) Tc-99 (PR0·032·78) Am•241,Cm·244 (PR0-052·32 or PR0·062· 
, 9) Se·79 

1,500ml P:CLP;TAL Metals,Hg,Ti 
1, 125ml Gs:VOA CLP 
1,500ml aG:Semi•VOA CLP 
1,250ml ~:Anions F,Cl,S04 (EP ~ • 
1,125ml ?/G:Anions N02, .A 353.1) 
1,250ml G:Cyani • 

1,1000ml P/G· ss alpha/beta (PR0·032·15), Ganma Scee :o i ncluae,Cs· 134,Cs·:37,:o-60 , Eu· 152, 
- ·154,Eu·155,~·40,Ru·106,Na·22 (PR0-042·5), U·235,U·Z34,U·:?38 (PR0·052·32) Np·237, (PR0·042·5) ?u·Z.38,?u· 
239/240 (PR0-052·32) sr-90 (PR0·032·38,?RO·il32·25) : c-99 (PR0-032-78) Am-241,C:n-244 '. PRO· OS2·32 ,::ir :>RQ-062· 
109) 5e·79 

fl Fietd Transfer of Custoay Chain of ?ossession :sign ,Jl'\O " !'" i nt 1amesJ 

~ec~ ived :,v : '.--.~ .'-----c;---
Wz?:: = ~ 

'.lat~t:-ime: / ' , 
;)1/· ~-;, / C~ /; _;,.:;. • - c---, . _, . . ==:::: 

- Relinquished ~YJ 9f?.:~/ce, 
~ l,.,;.w '\-, ~ 1 r-

~eceived -:iv: Jate/Time: 

.~el incuisned !:>1: 
,-. _l ,,- .-
1-..:::,~ ) 

~ei inauislled by: 

Disposal Method: 

Conments: 

~-6000·407 ciZ/90) (EF) \lEF061 
Chain of Custody 

/T'C; , I" ... , ~ c_,rr, , / , 

~eceived by: Date/Time: 

cinal Sal!'C'le Oisoosit ion 

Di soosed bv: Date/Time: 

r 
; 
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Ln 
c:::l 

• Lf'l , 
C'-! 
t"<""l 
'"":~ 
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WHC-SD-EN-SPP-001, Rev. 1 

RADIOCHEMICAL DATA VALIDATION CHECKLIST 

VALIDATION A B C D w 
LEVEL: 

PROJECT: 20n UP- 2- DATA PACKAGE: 21./ 4(']2.-WtS- 13 b 1 
VALIDATOR: ~S+aDi/J LAB: WE~Tol\\ DATE: z - q-94 

I I 
CASE: SDG: 

/ / .ANALYSES PERFORMED / 

.{Gron ~trontium-90 ~ echnetium-99 """pi,• ~-
Alph.tleta Spectroecopy Spectroecopy 

• Total Uranium a R•dium-22 • Tritium a I 
SAMPLES/MATRIX 8nct31L/ I SOIL 

.. 

1. Completeness •••••..••. • 

Technical verification forms present? 

Comments: 

I 

. 0 N/A 

. ~ No N/A 

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

2. Initia1 Calibration • .. . .... 

Instruments / detectors cali brated ~i t hi n 
one yea~ of sampl e 1nalys i s? 

Initial calibrati on acceotable? 
Standards ~IST traceable? 
Standards £xpired? 

Comments: 

. L N/A 

P"'\ 
·' ' 1 es -' ~o N / A 

No N/A 

~ ~to N/A 

. Yes -~- N_/A ,...____.,., 

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

017 



SENT BY :SEATTLE 3-!?3-91 : 5:23PM : GOLDER ASSOCltffES-

WHC-SD-EN-SPP-O01, Rev. 1 

J. Cont1nu1ng- cat 1brat1on • • • • • • • • • • • • • • • • • D N/A 

Calibration chacked within one week of sample analysis? No N/A 
Calibration check acceptable? •••••••••• • • • • No N/A 
Cal1brat1on checlt standards NIST trllc:eahle? ••••••••• YA. No N/A 
Calibration check standards expfred? • . . • . . • . • • Yes ® N/A 
Comaents. __________________________ _ 

4. Blanks ••••••• 

Method blank analyzed? 

Mathod blank rc~ults accept4b1~? 
Analytes detected in mAthod blank? 

• • • • • . . . . . . . • N/A 

• ••••••• ~ No N/A 

• • • • • •• (~ No N/A 

••••••••••••• Yes @ N/A 
Fi@ld blank(s) analyzed? ••••••• •• Ye• No I 
Field blank results acceptable? .. 

Analytes detectad in ficid bl~nk(s}? 

5. Matrjx Sp1kes. 

~atr;x spike analyzed? • • • • • • > • • • 

Spike ~eccver1es lcceptaole? 
Spike scurce t~acaab1Ql •.. 
Spika soure~ expired? .•.• 
7rAnscr1pLion/Calc~latinn frrors1 • 

. . . . . . . . 

• t .. • • • • • 

Yes No /A-

. Yas No ~:;,, 
• Yes ~ N/A 

Yes 
Yes 
Yes 

••• Yes 

• Yl!S 

:-fo 

No 
No 

:-fu 

No 

N/A 
N/.0. 

M/A 
it/A 

N/A 
Com1Jents: ________________________ _ 

018 
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WHC-SD-EN-SPP-001, Rev. 1 

6. laboratory Centro 1 Samp 1 es • • • • • • • • • • • • • • • . • • • • N/ A 

LCS analyzed? •• a.s. S35S(§l0,~ . .S:p!V..~ ~~pt~. . (§) No N/A 
LCS recoveries acceptable? · • • • • • • • • • • Yes-@ N/A f'l1-~e© 
LCS traceable? • • • • • • • • • • • • • •••••• Yes No N/A 
Transcription/Calculation Errors? •••••••••••••• Yes No N/A . 

comrnents:(J) U. z~S rectivecr@ '-/7% qc@I, He£ ·th,s 15,c,fcpe _ ~/µr fr 8cl131l/ • 

7. Chemical Recovery •••••••••••••••••••• 

Chemical carrier added? ~f;'<::...,~1t.lt.O .. ~ qq_, .~P-:~3.7. 

. 0 N/A 

No N/A 
No N/A Chemical recovery acceptable?. • ••• 

Chemical carrier traceable? .. 
Chemical carrier expired? •.••. 
Transcription/Calculation errors? 

Comments: 

Yes · No N/A 
Yes @ N/A 

Yes ~ N/A 

------,-----------------------

8. Duplicates .••. 

uuplic~tas Analyzed? 
RPD Values Acceptable? 
Transc~iption/Calcu1ation ~rrors? . 

Comments: 

. 0 N/A 

N/A 

N/A 

~/A 

~ ·'J--~ No 
I 'I ' ~· ··~ .,o 
. Yes C§::, 

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

019 



WHC-SO-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? •• • •••• 
Performance audit sample(s) analyzed? •••• 
Performance audit sample results acceptable? 

••• Yes 
• Yes 

•• Yes 
Yes 

• Yes 
•• . • Yes 

.. P(N/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? 

Connnents: ~pie. · ~II~ 
_'3(4 _--Z'2-C¾3 

11. Results and Detection Limits (Levels D & E) 

.. (Si No N/A 

1/.:,c Sr4o Tc.qq 
/ ,/ 

. 0 N/A 

Results reported for all required sampie analyses? -~ No N/A 
Results supported in raw data? . . . • . . · ® No N/A 

Results Acceptable? • •.. ~ . • . • ... • . Yes (Ev N/A ~c:-t~(b 
Transcription/Calculati on errors? . -~ No N/A Nc+e,(;) 
MDA' s meet required detec: i on 1 i mi -ts ? • • ~ No N/ A 

Transc:-iption/calcu1 ation errors? ..... . ... . . . . . 'f es ~ '(/A 

(D , . '..l. . J ' r:, l i. ' • ' , :-. \ l ' /' Comments. c \"OS~ ,X f P"':?C-l 1 . 0 ~ ~V'O, ';'.) ~- tC:CI\. --(.,f '.~";.., d:, ~ <"'Q..I ~ ,Jd o ;, enc• 1 \lO 9{,l!~ , q·. 
1-::;'\ Q ' r 11 ,, (\ e,- , ........ \1-m .l . 
! ? , , MC -:, , ·c .._..i"f" DIW'r.t\vq-r ~ ~~ 1 " ::,? V\- · ,:\ -e •;, . , S'uppcrte_ct 

~r-, i"c."\\.J d-;dc' CVv'C\ t~ve 1oP~v, ~~\'<!,V\Ctvd CV\ l.cilP Rf" 1)qr-+ F;:;'(' \'\,\~ , 
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0 
(',.) 

N 

WESTINGHOUSE/HANFORD RADIOCI lt: MISTHY 

TECHNETIUM- 99 RESULTS 

Lab Uata Oat. 

SOO HEIS No. A, ,alyztK.l IU 

24462 809314 24462 9/19/93 t34 

809314 DUP 24633 9/19/93 H:i 

BLANK SPll<E 24567 9/19/93 D2 

BLANK 24568 9/19/93 03 

Spl 

Awl. 

1 
0.2 

0.2 

9'U 3225. 0536 

10- Feb- 94 S00 24462-WES-1367 PAGE 1 

Te99 

Gross Count 8kg. Oat. Result Result MDA MDA 

Yleld cnts Time cpm Elf. Cale. Aptd Cale. Aptd. 

0.522 46 100 0.17 0.235 1.1 1.10 0.71 <0.7 

0.441 21 100 0.18 0.24 0.1 <0.8 0.84 <0.8 

0.581 548 100 0.18 0.23 89.3 89 3.33 <3 

0.559 15 100 0.17 0.232 -0.3 <3 3.34 <3 



C) 

['\..) 

w 

WESTINGHOUSE/HANFORD RADIOCI tEMlti I HY 

GROSS ALPHA RESULTS 

SµI. Dale Alpha 

SDG HEIS# Lab No. Otll. A111I. Gountad 

24462 B09314 24462 T3 1 10/08/93 
B09314 DUP 24633 T3 10/08/93 
BLANK SPIKE 24567 T3 1 9/04/93 
BLANK 24568 T3 1 &/U4/93 

9'Hl225 .. 0537 

10-FalJ- 94 S00 24462-WES-1367 PAGE 1 

GROSS ALPHA 
Gross Count Bkg. Result Result MDA MDA 
Counts Thne epm Elf. Cale Rptd Cale Rptd 

16 50 0.04 0.023 · 5.48 4.2 2.6 <4 
17 50 0.04 0.023 5.88 4.6 2.6 <4 

236 50 0.04 0.153 13.78 14 0.4 <0.4 
7 50 0.04 0.152 0.30 <0.4 0.4 <0.4 



WESTINGHOUSE/HANFORD AADIOCI 11::MISTHY 

GROSS BETA RESULTS 

SDG HEIS# 

24462 809314 
B09314 DUP 
BLANK SPll<E 
BLANI< 

Lal.I No. 

24462 
24633 
24567 
24568 

Odtl;j Bbta 
0 .. 1. Cuu11tuJ 

TJ 9/u-t/93 
13 &/04/93 

T3 9/0-1/93 

T3 9/ll4/9J 

9'{,J 3225 0538 

10- Fel.1- 94 SDG 24462- WES- 1367 

GROSS BETA 
Gross Count Bkg. Spl. Result 

Counts Time cpm Ell. Amt. Cale 

1600 50 0.9 0.164 1 85.42 

1576 50 0.9 0.164 1 84.10 

HJ61 50 0.9 0.373 24.54 

59 50 0.9 0.372 1 0.34 

PAGE1 

Result MDA MDA 
Rptd Cale Rptd 

85 1.72 <2 

84 1.72 <2 

25 0.76 <0.8 
0.34 0.76 <0.8 



C) 

N 
CJ1 

WESTINGHOUSE/HANFORD RADIOCI IEMISTRY 

STRONTIUM- 90 RESULTS 

Lab Del. Spl 
SDG HEIS No. IU A111t. 

24462 B09314 24462 07 10 
B09314 OUP 24633 08 10 
BLANK SPIKE 24567 04 I 
BLANK 24568 D:i 

Yleld Ingrowth 

0.715 1 
0.821 1 
0.703 1 
0.628 

9'U 3225. 0539 

10- Feb- 94 SDG 24462- WES-1367 PAGE 1 

Sr90 
Gross Count Bkg. Del. Result Result MDA MDA 

Decay ents Time epm Elf. Cale. Rptd Cale. Rptd. 

0.623 6442 100 0.16 0.4 1.6E+01 16 0.05 <0.05 
0.623 7014 100 0.28 0.41 1.5E+01 15 0.05 <0.05 
0.623 1584 100 0.15 0.39 4.1E+01 41 0.48 <0.5 
0.623 33 100 0.19 0.4 4.0E-01 <0.6 0.58 <0.6 



WESTINGHOUSE/HANFORD RADIOCI IEMISTRY 

Pu 239/238 AESUL TS 

HEIS 
SDG No. 

Lau 
No. 

SµI. Uata 
A111t. A11alyze,d Oat. Elf. 

9'{, 13225 .. 0540 

I0- Fel.J - 94 SDG 24462--WES-1367 

Pu239 Pu238 Time 
Cnts Cnts Sacs 

Spike 
Cnts 

Spike 

Act. 

24462 B09314 
B09314 DUP 
BLANK SPIKE 
BLANK 

24462 

24633 
24567 
24568 

2 10/01/93 46 0.1845 3 60000 1192 4.03 

0 
N 
CJ') 

Bkg Bkg Time 

Pu239 Pu238 secs 

1 80000 

Spike 
%A 

0.722 

PAGE 1 



0 ('\' 
-J 

WESTINGHOUSE/HANFORD RAOIOCI IEMISTHY 

Pu 239/238 RESULTS 

HEIS 
S00 No. 

Lab 
No. 

Pu239 
Cale. 

Pu239 
Rµld 

24462 809314 24462 0.00J8 <0.007 
809314 DUP 24633 
BLANK SPIKE 24567 
BLANK 24568 

9'IA 3225 .05~ I. 

10-Fab-94 SDG 24462-WES-1367 

Pu239 
MDA 
Cale 

MDA 
Apld 

0.007 <0.007 

Pu238 
Cale. 

Pu238 
Rptd. 

0.0004 <0.007 

Pu238 
MDA 
Cale 

MDA 
Aptd 

0.007 <0.007 

. ' 

PAGE2 



0 
N 
co 

WESTINGHOUSE/HANFORD AADIOCI IEMISTHY 

U 238/235 AESUL TS 

tiEIS Lab Spl. Date 

SDG No. No. Arnt. Analyzed 

24462 809314 24462 2 9/14/93 

B09314 DUP 24633 

BLANK SPIKE 24567 

BLANK 24568 

U 234 AESUL TS 

tiEIS Lab SµI. Data 

SDG No. No. Arnt. A11c1ly.wd 

24462 B09314 24462 2 9/14/93 

B09314 DUP 24633 
BLANI< SPll<E 24567 
BLANK 24568 

Dal. 

16 

Dal. 

16 

'' 

10- Fab- 94 SDG 24462-WES-1367 PAGE1 

U238 U235 Time Spike Spike 8kg 8kg Time Spike 
Elf. Cnts Cnts Sacs Cnts Act. U238 U235 secs %A 

0.1977 102 5 60000 1045 3.2 1 80000 0.742 

U234 U235 Time Spike Spike Bkg Bkg Time Spike 
Elf. Cnts Cnts Sacs Cnts Act. U234 U235 secs 'MIR 

0.1977 108 N/A 60000 1045 '3.2 3 N/A 80000 0.742 



C> 
N 
(0 

WESTINGHOUSE/HANFORD RADIOCI IEMISl HY 

U 238/235 RESULTS 

HEIS Lab lJ2:J8 U238 
S00 No. No. Cale . AµIJ 

24462 B09314 24462 0.1555 
B09314 OUP 24633 
BLANK SPIKE 24567 
BLANK 24568 

U 234 RESULTS 

HEIS Lab U234 lJ234 

SDG No. No. Cale. RµIJ 

24462 B09314 24462 0.1624 
B09314 DUP 24633 
BLANK SPIKE 24567 
BLANI< 24568 

0.16 

0.16 

9'1-63225 .. 0543 
, . 

10-Feb-94 S00 24462- WES-1367 PAGE2 

U238 U235 
MDA MDA U235 U235 MDA MDA 
Cale Rptd Cale. Rptd. Cale Aptd 

0.006 <0.006 0.0065 <0.006 0.006 <0.006 

lJ234 U235 
MDA MDA U235 U235 MDA MDA 
Cale Rptd Cale. Apld. Cale Rptd 

0.011 <0.006 NIA NIA NIA NIA 

Je.r;-fteJ . -~-,o--'i'f . 



0 
w 
C) 

WESTINGHOUSE/HANFORD RADIOCI IEMISTRY 

NEPTUNIUM-237 

Lab Data D~I. 
SOO HEIS No. Analyzttd ID 

24462 B09314 24462 11/16/93 
B09314 DUP 24633 11/12/93 
BLANK SPIKE 24567 11/01/93 
BLANK 24568 11/01/93 

Spl 
Amt. 

2 2 
2 2 

33 0.3 
34 0.15 

9'U3225 .. 054Y - ' 

10- Fab-94 SOO 24462-WES-1367 PAGE1 

NP-237 NP-237 
Gross Count 8kg. Dal. Result Result MDA MDA 

Ylald ents Time epm Elf. Cale. Rptd Cale. Rptd. 

0.365 3 1000 0.0015 0.1974 0.0047 <0.02 0.02 <0.02 
0.385 2 1000 0.0015 0.1974 0.0015 <0.02 0.02 <0.02 
0.558 1074 1000 0.0015 0.1802 16.0153 16 0.09 <0.09 
0.443 2 1000 0.0015 0.1858 0.0182 <0.2 0.21 <0.2 



WESTINGHOUSE/HANFORD RADIOCI IEMISTAY 

CM 244 RESULTS 

HEIS 
S00 No. 

24462 B09314 
B09314 DUP 
BLANK SPIKE 
BLANK 

AM 241 RESULTS 

SOO 

0 
w 
i--

24462 

HEIS 
No. 

B09314 
B09314 DUP 
BLANK SPIKE 
BLANK 

Lab Spl. Data 
No. Amt. Analyzed 

24462 2 9/4/93 
24633 
24567 
24568 

Lab Spl. Date 
No. Arnt. Analyzed 

24462 2 9/4/93 
24633 
24567 
24568 

Oat. 

47 

Del. 

47 

9'1-A lZ25 .. 0545 
.. 

. 
10- Feb-94 SOO 24462-WES-1367 PAGE 1 

CM244 U235 Time Spike Spike ' Bkg Bkg Time Spike 
Elf. Cnts Cnts Secs Cnts Act. CM244 U235 - secs %A 

0.1908 1 N/A 60000 352 4.02 1 NIA 80000 0.21 

AM241 U235 Time Spike Spike Bkg Bkg Time Spike 
Elf. Cnts Cnts Secs Cnts Act. AM241 U235 secs %A 

0.1908 1 N/A 60000 352 4.02 1 NIA 80000 0.21 



::, 
w 
N 

WESTINGHOUSE/HANFORD RAOIOCI IEMISTRY 

CM 244 RES UL TS 

HEIS Lab CM244 CM244 

S00 No. No. Cale. Rptd 

24462 B09314 24462 0.0014 <0.02 
B09314 DUP 24633 
BLANK SPIKE 24567 
BLANK 24568 

AM 241 RE SUL TS 

HEIS Lab AM241 AM241 

SDG No. No. Cale. Hµtd 

24462 B09314 24462 0.0014 <0.02 
B09314 DUP 24633 
BLANK SPIKE 24567 
BLANK 24568 

fJtJ.1. izz,:; 05°6 1U;J,....,., ... . 7 
'- . - . 

10- Feb- 94 SDG 24462-WES-1367 PAGE2 

CM244 
MDA MDA 
Cale Rptd 

0.023 <0.02 

AM241 
MOA MOA 
Cale Rptd 

0.023 <0.02 


