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There were no unusual occurrences with these samples . The required QC 
s ample a n a lyses were reported a s TIQA samples which repres ent the 
Teledyne Isotopes in house Quality Assurance samples . TIQA s pike target 
values are reported on table on page numbers 26 & 27. 
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~PS JOSIE FQWAPDS 
WEST ON/ \If ST I 11 G HOUS E/ HA ~J F C P ') 
?OR WELSH P01 L ROAD 
PIC~ERING ( P EEK INOU S TRIAL PARK 

WCRK ORDE~ NUMAER 

4-1038 

L! ONVILLF PA 19341-1313 

COLLE CT IO~J-0 A TE 
STA ST ART STOP 

TFLEOYN~ I SO TCDfS 

REPORT QF ANALY SIS 

LL-114 0 -"4 

S O I L 

ACTIVTTY 
TFLFrJYNE 

SAMPLf 
NlH1 P.E P 

CU STOMER'S 
! OEN T!FI(ATI CN NUM DATE Til'E OATF TI I'~ tJUCLir'l!: f 0 c ! IC- I' f""IR v l 

11076 930 4Ll72-0 0 1 J\ Cl ocin 04/08 8E-7 L. T. 2 . E- 0 1 
e:-7 ~- 8 +-1 3.IE-02 
K-40 1.46+- 0 .ISE 0 1 
K-4 0 L.T. 1 • E 00 
MN-54 L. T. 3 • E-02 
MN- 5 4 4. 7 +-15.9E-03 
C0-5P L. T. 2 • E-02 
C0 - 58 l • 2 + - 1 • 5 E-02 
FE-'i 0 L. T. 6 . E-02 
FE-5° c; • 1 +- 34 . 9F-03 
C0 - 60 L. T. 2 • E-02 
C0-60 l • 7 +-13. 6E - 03 
ZN-65 L. T. 6 . E-02 
Z N-6" 1 . 6 +-3.5 F-C2 
z p - qc: L. T. 3 . E-02 
ZP-95 ? • 8 +- 1. 7 E-02 
P U-1 0 3 L.T. 3 • E-02 
RU-103 - 2 . l +-l c; . eE-03 
RU-106 L. T. 2 . E-01 
PU- l r. 6 f, .O +-\4.3F-O? 
I - l 3 l L • T. 6 . F. - 0 2 
I - I 31 1. 0 + - 3. 7 E-0? 
CS-134 L • T . 3 . E- 0 2 
CS-134 3 . 0 +-1.8 E- 0 2 
CS-137 5 .3~+-l. SH-02 
CS-137 L • T. 3. E- 0 2 
BA-140 L. T. 4. E-02 
B~-14 0 - l • 0 +-2.4 f-0? 
CE-141 L. T. 4. E-02 
CE-141 3 • 3 +-23.IE-03 
CE-144 L. T. 1. F. - 01 
CE-144 - 6. 2 +-8.5 E- 0 2 

04/15/93 

NUCL-UNIT-¾ 
U/H ... 

DELIVERY rnE 

04/23/93 

M !f) -COUNT 
TIME vnL u~, E 

RUN DATE 04/21/93 

PAG !: 

- UNITS 
OAT~ TIMF A5H-WGHT-¾ ¢ LAfl. 

04/20 4 
04/20 4 
04/20 4 
04/20 4 
04/20 4 
04/20 4 
0400 4 
04/20 4 
04/~0 4 
04 / 20 4 
04/20 4 

04/20 4 

04/20 4 

04/20 4 
0 4/20 4 
04/20 4 
04/20 4 
04/20 4 
04/20 4 
04/20 4 

04/20 4 

04/20 4 

(14/20 4 
04/20 4 
04/20 4 

04/20 4 

04/20 4 

04/ 20 4 
04/20 4 
04/20 4 
04/20 4 
04/20 4 
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MPS JOSI~ COWAPOS 
WE~TrJN/WF ST!flGHOUSE/HA NF{;QO 
20 8 WELSH POC' L q • AC 
PIC~EPING CREEK I NOU STPIAL PARK 
LIONVILLE PA !9341-1313 

TEL CQ'f'NE 
SAMPLE' 
Nll MflF.P 

I 1076 

CUSTO"ER'S 
I DEN TIFICATION 

0 304Ll72-001 

11 0 77 q304L172- CC 10 UPB0 !990 

STA 
NUM 

REPCQT re H IALY S I S 

4-103? 

C<JLLECT l0rl- QATE 
ST APT ST OP 

DATE TIME DATE Tl~E 

04/0~ 

04/0~ 

(US TCMED D. Q. ~U~!EC 

LL-l!4 0 -C4 

~ ri l I 

ACTIVITY 
IIL'C LI DE (P ( !/ G~ OPY ) 

EU-1~2 L. T. 7. E-02 
EU-152 4.6 +-0.6 E-01 
EU-154 L • T. e • E-02 
EU-154 1. 6 +-49.2f-03 
EU-JS<; L.T. 9 • E-02 
EU-15<; - 6 . 7 +-4.7 E-02 
RA- 226 9 . 89• - 2 . 6°E-Ol 
RA-226 L. T. 5 . E-01 
TH-22~ 6 , 64+ - 0 . 6t-E - 0 1 
TH- 2 2 8 L • T. 8. E-02 
TH-234 L • T. s. E-01 
TH- 23 4 1 . e +- 2 . 0 ~- Cl 

C\ E- 7 L. T. <. E-01 
g E- 7 1 • 1 +-1. 6 E-01 
K-40 J.4 ':>+ - 0 .! 5E 0 1 
I<'. -4 0 L • T. 2 • f 00 
MN- 5 4 L • T. 3 . E- 0 2 
Mtl-54 1.1 •-1. 0 E-02 
CQ-<;P L • T. 3 • E-02 
( 0 -5~ 6 . 5 •-2 0 . o c- 0 3 
FE-59 L • T. 7. E-C' 2 
FE-5° 3 . 5 +-4,5 E- 02 
(0-60 L. T. 3 . E-02 
(0 -6 0 2 • 1 +-J7,BE-03 
Z tl-65 L • T. 7. E-07 
Ul-6~ 2 . 3 +-4.3 E-02 
ZR-95 L.T. 4. E-02 
ZR-9<; ? • 2 +-2.1 E-02 
RU-103 L. T. 3 . E- 02 
RU-103 - 9. 2 +- 2" 4.E- 0 4 
RU -1 0 6 L. T. 3 . E- 0 1 

RUN IJATF 04/21/qJ 

r'ATE RECE IVEO DELIVERY DATE PAGF 2 

MI O-COUNT 
"IUCL -UNJT- ¾ TIME' VOLUMF - UNITS 

U/M ... DATF TIME ASH-WGHT-¾ ,, LAB. 

04/20 4 
04/20 4 
04/20 4 
04/20 4 
04/20 4 
04/20 4 

04/20 4 

04/20 4 
04/20 4 

04/20 4 I 04/20 4 
0400 4 , 

04/20 4 ~J 
04/20 4 

04/20 4 '1 
:.l 

04/20 4 ., 
04/20 4 .J 

1; 

04/20 4 j 
04/20 4 :, 
()4/20 4 '! 

-.• 
04/20 4 ' j 
04/20 4 :;i 
04/20 4 ~ 

··' 
04/20 4 -~ 
04/20 4 ~ 
04/20 4 

1 04/20 4 

04/20 4 
~ 04/20 4 ; 

04/20 4 
04/20 4 ,, 

·~ 

,, 
j 
i 



MPS J • Slf F rJ WAQ OS 
'./ F S rrrn / II E ST I I Ir. Hr, U SE / H A •J F (lC) 0 
208 IIELSH P~O L ROAC 
PI CK FQl~G CREEK I NDUSTR IAL PAQ~ 

LJOtJVILLE PA lq341-1313 

TELF'HNE 
SAMPLE 
NUMBE I: 

1 1O77 

ClJS TGME R I s 
IOF.NT!Fl(AT! ON 

REP OR T CF t JALYSIS 

CUST 0 1<EP P , O, ' IU " BEQ 

LL-114 0-~4 

S O I L 

CCLLECT {l'J IJ- CJ ATE 

DATE PECE!VEO 

STAQT ST OP ACTIVITY NUrL-UNIT-~ 

()EL !VERY ()ATE 

M JO -CO UNT 
TIME VClL UM" 

PUN DATE 04/21/93 

PAGE 

- Utl!TS 
DATE Tll-'" OATE T!l-'E IIUC L{f"F (PC!/G~ OR Y) U/M ¢ DATF TIME A SI-I-I/CHT-7. ¢ uq. 

04/08 PU-1 0~ -
I - 1 3 1 
I -1 31 
CS -1 34 
CS-134 
CS-137 
CS-117 
BA-140 
BA -14 0 
r:r-141 
(F - 1 1,1 

CE- 144 
CE -144 -
ELI- 1 5 2 
EU -1 ':2 -
EU -1 5 4 
EU-154 -
E'U-155 
EU- 1 5 5 
QA-226 
QA-226 
TH- 2 28 
TH-228 
TH-234 
TH-234 

2 , q +-I P ,4E- 0 2 
L,T, 8 , E-02 
2 ,7 +-4,9 E- 0 2 
L,T, 4, E-02 
9 , 2 +-22,3E-03 
4,91 +-1,9 9 E-02 
L,T, 4, E-0? 
L,T, 6 , E-02 
8 ,1 +- :n .H- 03 
L,T. S , F-02 
.' .4 , - , .1 r -o ;, 
L,T. 2 , E-0 1 
0 , 9 +-11,lE-02 
L,T. 9 E- 02 
~ .4 +- 0 ,7 E- 0 1 
L,T. 1, E- 'J l 
2 ,4 +-6,2 E- 02 
L,T, 1, E-01 
5 ,4 +-b,4 E- 02 
l,03+- 0 ,34F 00 
L,T. 7, E-01 
f. ,3.,+-0,41F- 0 1 
L,T. 9 , E-02 
L,T, 7, E-01 
3 , 5 +-3,9 E-01 

04/20 4 
04/20 4 
04/20 4 

04/20 4 

04/20 4 
04/20 4 
04/20 4 
04/2() 4 
04/?() 4 
04/20 4 
0 1, I ?fJ 4 
() 4/ 10 4 
04/20 4 
0 4/20 4 
04/20 4 
04/? 0 4 
04/20 4 
04/20 4 
04/20 4 
04/20 4 
04/20 4 
04/2() 4 
04/20 4 
04/20 4 
04/20 4 

LA ST PAG E OF PEPrRT 
APPRrJVFO BY ~.1u~ 

SE~O 1 CO PI ES TO 11i::8e4S 1-'RS J OSIE EOIIAP OS 

2 - GAS LAP, 3 - ~AO!O CHEMISTRY LAB, 4 - GEIL! ) GAMMA SPEC L~B. 5 - T0 JTJUM GAS/L,S, LAS, 6 - ALPH~ SPEC LAq, 
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INVENTORY OF CERTIFIED STANDARD 

NUCLIDE: 

PURCHASED FROM: 

H-;. ~)o(j 

CERTIFICATE NUMBER: ft!.C)'.. 't6 32/sfle DATE: 

PURCHASE ORDER NO: S{2?2_ DATE: 

DATE DISPOSITION 

fU .. 1, s : -S OCY. 48 AE, ~.,1c O 

11!.1~ed Rad1onucl1de 

Gam ma -: ay re ference standard 

Nomina l ..\ ct1v1ty 200kBq .5 · 4 µ ( 

For lab~ratory u~e only PO iSO 

A :::::::::: ~:··~·- - tE:: ., ~ ~-· 

COMMENTS 

~_.____~'---L...L ,..-........___._+--~-~__.......__~---,--r 
----------,~~--=-i.....~~~:...:=;..,.......-!:..:.:.....:.--r~~-....::t..:=:;..J...~..i-f..~__::::-.r..-~~L.-- 31-z; 

CERI'IFICATE A'ITACHED 
17 

• • .. . ••-- ..... ... ·., • ,. ,__ .... ,_ ..._ ., •. • _ -:-, •. ••·•"' •.. .r (, ~ ·' ... . .. , )' L ,.__, · 1-... :,,::. _.._._ .: -.1:, ... ' \T •i • . c •• :..,.\i!.:.'J---.:.!.J,":. -=...~ ....;:,v.,._ ,._~~n +:" ' • ' ·c., '-~,,_ ... ,.,. :.. ...,_~~ •· • . e• t ·,- ' ¥\ • , ..... ' ,ti r Ef . f l . . ~· ritd b ' 

I 
I 

I 



Q} • 15~7g 7Q(}7 
J .. iiJ, .... , . ... (.,.1 ~ ~TELEDYNE 

ISOTOPES 
INVENTORY OF CERTIFIED STANDARD 

NUCLIDE: 

PURCHASED FROM: 

CERTIFICATE NUMBER: 

PURCHASE ORDER NO: DATE: 

DATE DISPOSITION COMMENTS 
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Ameraham lntematlonal pie 
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\ I . 

De1cription 

Mea1urement 

and Accuracy 

Purity 

Remarks 

Approved 

Signatory 

' 

Pr0duct co de Solutio n number . '<2/ 1. 5 /4 8 

Th 11 rn1 xeu rad1onucl rde qamma -ra v ·eference standard consrsts of a solu t ion ,n 4M HCI o f the ten rad1onuc l1des 

listed below . 

Reference trme 1200GMTon 

Mass o f so lut ion ')r ams De ns ity 1 . 0 -ir_, g/ ml at 20 · C 

Parent Gamma-ray G amma -rays Random Systematic O verall 
r ad1onucl ide energy (k e V) per second uncenainty uncertainty u ncertainty 

per gram 

of solution 

Ameri ci um -241 59 .54 1125 - 0 . 2 % ~ 2 .1 % . 2 . , o, 
0 

Cadmium -109 88 03 (, 42 ! 0 . 2 % ! 3. 0 % . , . -;, '\, 

Cobalt -57 122.1 585 ! 0 .1 % ! 1. R "' -0 '. 1. 9 0~ 

Ce rium -139 165 .9 -i10 ! 0 . 3 % • 1. 2 % . 1. C:, "'o 

Mercury -203 279 .2 199 1 ! o. 3 <Vo ! 2 . 0 % ! 2 . ] o, . u 

Tin -113 391. 7 ?2 '71 • 0 .1 o/o ! 4 . 5 o/0 ! '~ • fi 'Vu 

Strontium -85 514 .0 ,A9fi ! 0 . 3 % ! 1. 4 ""'- . 1. ~ % 

Caesium -137 661 .7 2499 ! 0 . 2 "'u • 2 . 0 o/o • 2 . 2 % 

Yttrium -88 898 .0 6268 ! 0 . 2 % ! 1. 5 o/o • ~- '7 % 

Cobalt 60 1173 3399 ! o. 3 o/o ! 0 . I\ % ! C. 7 % 

Cobalt -60 1333 14 0 2 ! 0 . 3 % ! 0 . 4 % ! 0 . 7 % 

Yttrium -BB 1836 F, 6'1] ! 0 . 2 % ! 3. t\ "'· ! 3. 6 '¥,, 

At the reference t ime the solution a iso contained the fo llowing 1mpurit1es : 

Cc1dmium-115m less than 2 . G becqu<"rels ( 0 . 0 70 nc1 nocuries) per cir .=im . 

Chlorine-36 equ c1 l to : 6 . 4 he cque re ls (0 . 44 n,1nocu ries) pe r q rc1m. 

Cobr1 lt- 56 lP.SS th c1 n J . 24 becque rels ( 0 . 0 0fi'i nr1 nocuries) p~r q r ,1 m. 

Indium- 114m equ a l to 5 . 0 be cquerPls (0 . 16 n,'l nocu r ies) per 11ron. 

Funher details , including compos1t 1o n o f the soluti on, methods of measurement , decay scheme assumpt ion s. 

decay tables and definit ions of uncertaint ies . are gi ven in the data sheet accompanying th is cert ificate . 

This product meets the quality assurance requirements of NRC Regulatory Guide 4 .15 for ach ieving expl1c1t 

NIST traceability as defined in NCRP58 ( 1985). 

G D M Parker Page 1 of 1 Amersham 
';)-,15 : er-: ·ticare s ssuea n Jccorcar.:-=- : . ·~ -~ ~ :..:.•·•..: · -~~ ·a: cn J '3n~eacv :rie"~ator.J1~.1easurerr-='rr ~cc t:".:: ·J· ·· 
~as assessea :re ,,..,easveme01 : a::2 : •. : · ·- e Joc,y : -. ,. - : :; :·Jceao,111, to ·ecogn,seo na t,ona, stanaa ,.-: s ana :::: ·--- ,· 
- easuremen: ·eauseo 3'. :0e :::: r•es ::c-: - ~ - 3: era -; :Jr , :,;· : ; c1oc J:orv ·::oc ·,-•1gnt J t :n·s ,: er1 ,11ca1e s ov.re,:i ,o,r :· , :: • ·~- =· 
) r (l ''"' P. ::iSL,1r g aoora::"~ 30C ...... 3 .• ,... :- · =--= --:i::- ~:: : .... c e- ; . ....... . .... :r ,., • •_; !I • :<cec : v\ l{ t"I ~ ~e :J ' 'C' /\,'" ' --t_en Jcorc ·. J ...: · '. ne -..- J : 

_ ... . - • ·, . '- . ' -- ,. __ ... .. ·- .. ~ .... - '. ..... . _, •' •• r. . .. ,•., ·-· ........ ·-~ • ~. ': & - ~-- - - · . . .. , ,.· 



!).mersnam Corpcrat1c:1 

Amersham 

TRA CEABI LilY TO NISl 
(NOll: NISl was f o rme r ly the National Bureau of Standarc s) 

lhi s produ c t satisfies the quality assurance requirements of USNRC 

Regulatory Guide 4.15, Revision 1 , February 19, 1979, for achie v; ng Nl ~l 

traceability, as defined in NCRP 58 (1985), through Amersham's 

participat i on in the USCEA/NlSl Measurements Assurance Program of t he 

Nuclear Power Indu stry. 

, -. -<~ .. . -,,. .... ... ~..._•, ~.•, .. , 1 1 , t.''..-•• : • ,4•1 r_,.-, _ .• ••~ • ••-•1 r ,-..,_ , .., ,.•:.. ,.,t,,; ... .._ ... ,,· . .., •• -· ·• ' •-<···•,;,•: ,.-. • .• : •1. 

2780048 
12121/88 
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~ REMENTS :J IJ I, V l '( 

,PECW. 
•ounNO 1ll 

T E l,j I DIS I STORN3 E 
j,jQ RfO O> TEWPERAT"V RE 

) J + () . '0 

CATALOG 
NUMBER 

I~ I. y ~; ! 

r!I II 

FREIGHT , 
,CCO\JNT I ,) I I 8 

C 

I I 1/1 IU) I 

SHIPPER "S 
REF"ERENCE I 

-~-· .' . :lO\ l 

STOR.AOE 
fE1,jPEAAT"VRE 

f.' U flM 111'-if ' . 

WE IOKT 

I_ 8 S. 

NVCLIDES SHIPPED 

r: 1J J ih' n ,: J 
l'tM ~• 4 I Sr,;; •:; 
UJl, r) 

< ( l•j I ,' I N _i o 7 c, I " 1 1 rQ'D.l ,t,CTIVTT'( 

CUSTOMER 
PO I 

CAlLER 

~,.'· ~-, l ,,_·, 

. :!O:' 

. 00'. ·, 

r: I ,'.) I R I Ir) HI r N 

1; . fl1t:~x51•om 

UNIT SIZE 

IYP'E ·11 ·· ""ll 
REOUIRED7 

NU 

1,j8q 

mCJ 

I CW"E O :) / 1 3 / 9 } I[~~ L !1 K 

I ffilNT 
T"i l,j E 11 I JJ: 1 '/ l[~~o o:!/ 13 /9~ 

SOLD 1D 
11:.1 F:IJYJ-H: 
ACCOLJN I S 

f I :• ~l 7 ~I O 1 
I':iU I OFT_~; 
F'AY M )l .1:. 

~ 0 VAN 8 U 17 I: t l (1 V r_ NU E 
WE~; I WOOD 

90241 

NJ 076/ S 

Thie ~ OOnfom>8 lo the condition• and N mlllillone 

~ in ~FR 173.Qi k>< ~ rw:!ioec:Ow 

met911&1 . Nmrted QVln1rty, n 0.3 , 1 JN2910 

~ Ol!8CN'l"IIOI', 

LIST~ ( ,l'i JO'.', :J-J ,~ING ~ 

In Emergency Call 
(708) 593-6300 

Aodr~ le>< o,d<,<,ng ,n 

lhe Unrted S~lea 
A,,,_sham C-0,po,a tion 
2636S C~ o,..,. 
Ar11ng1on He,ghts, llllnoll 
60005 USA 
Telephor>e 
ToH t, ... (!IOOJ 323-9750 
on Ala.-:a . Hawa11, P.-io Aioo 
and Illinois· 
(708)~ 

Canada 
.a.n---.ham Canada Umlled 
1166 Soult, ~ Road WNtl 
OU:ville. Orurlo LIil ~ T7 
Telephone (•le) &47-116e 
(800J w neo (~I 
(llOO) 38! -71.C(I (,_ o1 C---, 

"9turne 
A• produCU 10 be rerumed mual ~ 

p,rot IUlhorizatlon from OU< Cuaom. 
~ Depart,.,_ lleln9 manutao
tu,ed lo cu~.,..· apec,liud,one 
can no1 be rllu med IQ< credit _ 

Important l~lon be' 
rhe End UN ~ 
contained on the - NCte 
of Ihle Pad<1ng Now 

6,(TCH 
NUMBER r- - - .,, c,oc,- --.1 

~AHTTTY 
SHl-0 

: , :1·:, o ;._•1·: 11 ,'lll'?t'i60 ru , il 4 ,Cl ,()2 , E1 ,(-12 

' ' 

MJXED RA0JONUCLiUE GAMMA - RAY H[ 
F. S l f1. W/CF. R1 IFICflTE - NqAR 
MJX.6 

~ - • .... , , ,. , , ,. ,...., ,.V"f"" r\ r n~r~ 1rrr n r r.(V")()C:. - - ,..,_ 



Page l of 2 

SPIKE LEVELS QA SAMPLES (pCl/ll 

Ref. 
Isotope llifil 

H-3 5/1/92 
5/1/92 
5/1/91 

Sr-90 1/01/90 
1/01/90 

Sr -89 2/23/93 
2/23/93 

Gr-s•• 10/26/92 
Gr-B .. 10/26/92 

Gr-A••• 1/11/93 
Gr-A••• 1/11/93 

Cs- 137 2/1/92 

Ra -226 9/1/91 

Ra -228 11/19/92 

Fe-55 2/16/93 

•• ... 
uCl/ml 
Cs-137 
Am -241 

Ref. Spike 
Activity 

1.4 E 04 1.0ml 
1.4 E 03 10.0ml 
5.7E02 EMT 

4.2 E 01 ENV 
4 .2 E 01 IN-P 

5.4E 01 ENV 
5.4 E 01 IN-P 

2.2 E 01 ENV 
2.2 E 01 IN-P 

1.1 E 01 ENV 
l.lE0llN-P 

2.16E04 

8.0E 00 

1.9 E 01 

5.1 E 03IN-P+ 

+ 
++ 

based on a 20 ml aliquot 
based on a 200 ml aliquot 

LS - Liquid Scinllllatlon 
G-Gas 
EMT - Enrichment 
ENV - Environmental 
IN-P - In-Plant 

9713529.2911 
Aprtl 8, 1993 

ACCEPTABLE RANGE (pCl/1) 

Current Sample 
Acttvtty 

1.4 ± 0.2 E 04 LS 1.2 - 1.6 E 04 
l.4±0.2E 03G 1.2 - 1.6 E 03 
4.9 ± 0.8 E 02 EMf 4.l-5.7E02 

3.9 ± 0 .6 E 01 ENV 3.3-4.5 EOl 
3 .9 ± 0 .6 E-07 IN-~ 3.3 -4 .5 E -07• 

2.9 ± 0.4 E 01 ENV 2.5- 3.3 E 01 
2 .9 ± 0.4 E-07 IN-P• 2.5- 3 .3 E -07• 

2.2 ± 0 .5 E 01 ENV 1.7 - 2.7 E 01 
2.2 ± 0 .5 E-06 IN-~ 1.7 - 2 .7 E -06• 

1.1 ±0.5E 01 ENV 0.6- 1.6 EOl 
1. l ± 0 .5 E-06 IN-~ 0.6 - 1.6 E -06• 

2.16 ± 0.3 E 04 1.9 - 2.5 E04 

8.0 ± 1.2 E 00 6.8 - 9.2 EOO 

1.8 ±0.3E01 1.5 - 2.1 E0l 

2.5 ± 0.4 E-06 IN-P• 2.1 - 2.9 E -06• 

Note: Cs-137 replaced Eu - 154 In 1993 as the garmna spectrometry laboratory spike nuclide. 
Decay corrected as needed. 
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P:i ge 2 of 2 February 18. 1993 

SPIKE LEVELS QA SAMPLES (pCl/ll ACCEPTABLE RANGE (pCl/) l 

Ref. Ref. Spike 
Isotope !1at.e Activity 

Tc -99 4/29/92 9.8 E 01 

i\ i -63 8/31/92 2.3 E 03 IN-P++ 

C-1 4 2/28/91 1.2 E 03 IN-P 

1- 129 10/21/92 6 .7 E 01 

:\ 1- 59 No standard available 

Am -24 1 1 /19/93 

:\p-237 1/19/93 

Pu- 239 1/19/93 

Th- 230 1/19/93 

L' -234 1/19/93 

L'-2 38 1/19/93 

uCl/ml 
Cs - 137 
Arn-241 

5.6 E 02 IN-P 

5.3 E 03 IN-P 

3 .3 E 02 IN-P 

4.4 E 03 IN-P 

1.9 E 03 IN-P 

1.9 E 03 IN-P 

based on a 20 ml a!Jquot 
based on a 200 ml allquot 

LS Liquid Sclntlllallon 
G - Gas 
EMT - Enrichment 
E :\'V - Environmental 
l :'-: -P - In-Plant 

Current Sample 
Activity 

9.8 ± 2.0E 01 0 .78 - 1.2 E 0'2 

2.3 ± 0.4E-06 IN-P" 1.9 - 2.7 E -06° 

1.2 ± 0 .2 E-06 IN-P" l.O - 1.4£-06° 

6.7 ± 1.0E0l 5.7 - 7.7E01 

1.9 ± 0 .3 E 00 1.6 - 2 .2 E 00 

1.8 ± 0 .3 E 01 1.5 - 2.1 E 01 

1.1 ± 0 .2 E 00 0 .9- 1.3 E 00 

l.5 ± 0.2E01 1.3 - 1.7 E 01 

2. 1 ± 0 .3 E 00 1.8 - 2.4 E 00 

2. 1 ± 0 .3 E 00 1.8 - 2.4 E 00 

:\ ote: Cs- 137 replaced Eu - 154 In 1993 as the gamma spectrometry laboratory spike nuclide. 
Decay corrected as needed . 

27 



-------- -- - - - - --- - - -- -- ------ --- -· ---- - -------- ------- ----------- - - - - - - - -------- ------ - - ---- 7 

WES 101' A• ;iiy t1cs Use Only ~ Custody Transfer Record/Lab Work Request 
P;ige of - -

Cl ient W.£-...5- 0t )/ · , ) £ _57') /!0/7/ y/>~ Refrigerator l 

I - I Liquid '// ' 
Est. Final Proj Sarf!pllng Date _ -- -- /I Type Con taine r 

Solid 
Work Order # 4'~ <,( i}.J. OJ -y£f (j ____ - Liquid 1 

/ 11 1' ~ 7 
Volume 

I 

Project Contac!JPhone # _ _ Solid -
AD P2tr anager t:1~ £/4JcccfS ___ <" Preservatives 

' 
QC L Del L TAT -~o I ,h_,u_ .J ORGANI C v INORG 

ANAL YSES ... ~ ., p\ f, r.: 
Date Rec ·d Date Due REQUE STE D <( < u: c:: 

. -- 0 ~ :;C 
~ i~ · 

c; z -= ~ 
,, 

Account# > ~ c._ - -
I WESTON Analyti cs Use On ly I 

MATRIX Matr ix 

I 
CODES: QC , ' Lab Date nme ~ '\• ~I s - Soil ID Client ID Descri ption Chosen Matr ix 

Collected Collec ted , I\., / ) 
SE- Sed1m~n (✓) I 1,,V 
SO - Scl1d MS MSD I ~( ; I -<<- ;p: 
SL - Sludge 

'- /7;01070 lc;-n1'L li.J!<J~ ✓ q-: 1/)~ II J,. ~ 'I/ . W - Water I... , r>( 
0 - 0 11 
A- Air 
OS - Drum 

Solids 
DL - n, ,,,,. 

l ,qu,d·, 
L - Ef', fCU' I J I Leachate .,, ___..., h 
WI - Wipe -r 1' //'J/' . f-V 7 w-:- ) - ~ t}) I l/2- c:: / 
X - Other -- ,... , , 
F- Fish 

I -; 

FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS I DATE: REVI SIONS : 
WESTON Analytics Use Only 

Special Instructions : 1 --- - - -- . - ·-

{u.d1oc¥1~/ :::: {.a/n ;ria_ Sj r! c_ 2 
S;imples were COC Tape was · 

---- 1 / Sh•ooed or 1) Present on Outer -
3 Hand De l• verea - Package y or N 

Airb,II : - - 2) Unbroken on Outer 
~ 2) Ar..b,t!n '. or Chilled Package, y or N 

5 
31 Received In Good 31 Present on Sample - - - - - ----- - -- Ccna,t10~ y or N y N or 

6 41 LaD<Cls 1na1cate J I I Jnhrn i...nn on 
P·oL't" 1

, Preserved Samp1, , y N or 
Re linquished Received Date Tim e Re linquish ed Rece iv ed Date T im e D s::·-:2 -.: •es Se:-..., eer 

y or N 

by 1 by by by COC R,·cord Present 
s::-2 -:- 3 '--~=--= S a ... a , R,"l.cr• \ nc W 1th•r 

B!i ,!j_ r ' / Y/,~ h:z &-0 ,,_.. j \✓>.A.Ny\ I '_,tJ___: ,....,,.. - - ~· 'l,10" S.1-role nnc·1 

I Q(l1 
(' {.. --! : ':::, - W:: •~. ; -r - •.:. .-

i or N ·~-
I 

.. :- - :::: ~ ~ c· rJ 

RF \V 2 · 21 oa, A~ g , L372 L3~3 L375 L~- --.. Cooler :: 38t -59 a 
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Westinghouse 
Hanford Company 

CHAIN OF CUSTODY C>{i '---f {) 
cust ody For m l n1 t1oto rS . H.STE ELS 

COOi>DnY Conta c t R.C.SHITH/ C .S.HE:D EN 

Project Des1gno t 1on/Sairol 1ng Locat t c"I~ SAF # 9 300 -l 5 , ERA , SOD I UH 

DI CHROHAT E SI TE 

Ice Chest NO. 

Bill of Lod tng/ A1rb 1ll Mo. 

Hl!' thod of Sht pncn t !3URLIIJGTOIJ ,; : R EXPRESS OVER1;:Gi!"." 

Sh i pped t o R.F.WE S Totl LABS , L:o::\·::..:...E PA . 

Te l epn one 5 0 9-376 - 2 64 0 

Col lect ton Da te 4/8/93 

f t el d Log oook No. WH C-N-205-2:2 

0 tt s1t e Pro~r t y No . 

Pos s tbl c Saf1'4)l c Ha zards/ Wcmark , Hl\Zi,?.::::: S UNK NOWtl, ? ?. : 0?. : -:- ·: T URNAROUND , RCRA P ROTOCOL, S E E S AMP LE 

ANALYSIS REQUE ST FOR rrm rv:'.)UAL BOTTLES ;.,.1 ; :. 1-. :IALY SI S. 

Sarro l~ ! ~ .'. · f 1cat1on ----------------------
8019 9 0 ( ]) BOTTLES 

.. ~JOR~TY TUR~!AR0Uf'1D 

11 
f teld lr al"\Ste r ot Cus tody Cha in ;....-.&.W-11 1 on 

Rel 1nau1shed By Date Tt w Rt!<:e1v....i Bv Date Tt-

v,, ' - ·, ,K-·, t..__ ... , · . ' -, / 
,... ., / 

/ ff;S4-I<-' 
' I I 

.. /; ( ______.. .,/ _ ' , . . , 

1_, r,,rl---Jf · / "-✓ l , r / , · ~ lv:l1. _,/f) ~\ !\ 4=1 ei cl ·:, I<; Jl ' 
, 

:) --
I 

f i na l '., -.:, • IOO. I t j on 

Di soosed bv : 

comnen t s: 

. -~ 7.:. , <( 

A-6000 -407 (12/92) UEF061 

r 



, rr i, ..,_ ,· '--f I ('. 
.... ) l I ' • : ,. ~' ' ... ', 

,-west i nghouse 

I 
I 

Hanford Company SAHPLE ANALYSIS REQUEST I 
Co, , cct or S. M.STEEL E Oat.- 4-8 -93 I 

Coo-ca m Lont nct R. C. SM I TH/ C. [. HEIDEN 1 el epnon,, (509 ) 376-2640 I 
) :l .'C() l L' . Date l 1mc 

I 
NUTD<' ' ond lype o f SOIT'f) l c :::,n ca1ner~ / An.n l y~1, Requ, rt,0 

~J'O(" lo l lecteu Co l lccteo 

E: .990 I ) I 4/ 8/ 93 I 1210 250 mi ~ / Chromium VI SW-8 46 7197 

I I I 250 r;,j q/ lCP.GFAA Metal s . 1r.:. Tota l Chromr CLP 

I I 1000 mi µ · Gamma Spe c. PR0- 042 -5 

I I I I 
I I I I 
I I I ,__ 

I 

I 

. -.. ~• 
,.~, ,Jv 

', ' .J,. .. -.... . ' 

:~"-"\ 
\ -, "' 
~ 

. -

" 
I I 

•Type ofSample A = Air L . L ICJ.lld SE . Sed11nent T . Ttuue X . Other 

DL = Drun L1 qu1d ~ 0 = 0 1 l SL = Sludge IJ . IJater 

OS - Orun $ 0 \, d ~. s . So , l so = So l id IJI - IJi~ 

f I l' , C: I n t o rm.:1t 10 11 SAr 93 -04 5 S/\MPL LS /\ Rl PR IOR !l Y lURN/\RO UN D 
Soc c1n l Hnnd l I ng ond/o r S torage SAMPLE S TO BE KEPT /\T 4 DEGREE C UNTIL ANALYSIS 
~ OS~l :.Jl t' ~ OfTl)lt · Hoz ore•. (I >Jt: fJ/1.,._),_) 

A-6000 -406 (06/91) IIEF060 

0 ~ 1 5 
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HRS JOSIE EDWARDS 
WESTON/WESTINGHOUSE/HANFORD 
208 WELSH POOL ROAD 
PICKERING CREEK INDUSTRIAL PARK 

WODK OQOER NUMBER 

4-1038 

LIONVILLE PA 19341-1313 

TELEDYNE COLLECT JON-DHE 
SAHPLE CUSTOMER'S STA START STOP 

TELEDYNE ISOTOPES 

REPORT OF ANALYSIS 

CUSTOMER P.O. NUMBER 

LL-1140-F4 

s (l I L 

ACTIVITY 
NU'4BER IDENTIFICATION NUl'I DATE TI HE DATE TI l'IE NUCLIDE IPCJ/CH DRYI 

11076 q304Ll72-001 801990 04/08 EU-152 L.T. 7. E-02 
EU-152 - 4.6 +-0.6 E-01 
EU-154 L. T. 8. E-02 
EU-154 1.6 +-H. 2E-03 
EU-155 L.T. s. E-02 
Eu-15r; - 6.7 +-4.7 E-02 
RA-226 9.89+-2.69E-OI 
RA-226 L.T. 5. E-01 
TH-228 6. 64+-0. 6bE-Ol 
TH-228 L.T. s. E-02 
TH-234 L.T. 5. E-01 
TH-234 I. 8 • -2.9 E-01 

11077 9304L172-001DUP8019q0 04/08 qE-7 L.T. 3. E-01 
BE-7 1 • 1 • -1.6 E-01 
K-40 I.46+-0.t5E 01 
K-40 L.T. 2. f 00 
HN-54 L.T. 3. E-02 
HN-54 1 • 1 +-1.9 E-02 
CD-51! L.T. 3. E-02 
C0-58 6.5 •-20.oE-03 
FE-59 L.T. 7. E-02 
FE-59 3.5 +-4.5 E-02 
C0-60 L.T. 3. E-02 
C0-60 2.1 +-17.8E-03 
ZN-65 L.T. 7. E-0? 
ZN-65 2.3 +-4.3 E-02 
ZR-95 L.T. 4. e-02 
ZR-95 2.2 +-2.1 E-02 
RU-103 L.T. 3. e-02 
RU-103 - 9.2 +-2'l4.E-04 
RU-106 L.T. 3. E-01 

RUN DATF 04/21/qJ 

DATE RECEIVED 

04/15/93 

NUCL-UNIT-,t 

DELJVfRY OATE 

04/23/93 

HID-COUNT 
TIME VOLUHF. - . UNITS 

U/11 c OATE TIME HH-WGHT-,t ,, 

~ 
04/20 
04/20 
04/20 
04/20 
04/20 
04/20 
04/20 
04/20 
04/20 
04/20 
04/20 
04/20 

04/20 
04/20 
04/20 
04/20 
04/20 
04/20 
04/20 
04/20 
04/20 
04/20 
04/20 
04/20 
04/20 
04/20 
04/20 
04/20 
04/20 
04/20 
04/20 

~~s 

'2. · 2C., . '1.J 

PAGF ?. 

LAB. 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
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HRS JOSIE EOWAROS 
WESTON/WESTINGHOUSE/HANFOPO 
208 WELSH POnL ROAO 
PIC~ERING CPEEK INOUSTRIAL PARK 

WORK OROER NUHAfR 

4-1038 

LIONVILLE PA 19341-1313 

TFLEOYNE COLLECTION-DATE 
SAMPLE CUSTOMER'S STA START STOP 

TFLEOYNE ISOTOPfS 

REPORT OF ANALYSIS 

CUSTOMER P.O. t1U'18ER 

LL-1140-F4 

s 0 I L 

ACTIVITY 
NUMBER IDENTIFICATION NUM DATE TIME OATF TI '4E NUCLJOE IPCI/G'4 DRYI 

11076 9304L 172-001 11019qo 04/08 BE-7 L.T. 2. E-01 
BE-7 8.8 +-13.lE-02 
K-40 1.46+-0.lSE 01 
K-40 L.T. 1 • E 00 
MN-54 L.T • 3. E-02 
MN-54 4.7 +-15.9E-03 
C0-5fl L.T. 2. f-02 
C0-58 1 • 2 +-1.5 E-02 
FE-5q L.T. 6. E-02 
FE-59 5.1 +-34.9E-03 
C0-60 L.T. 2. E-02 
C0-60 1 • 7 +-13.6E-03 
ZN-65 L.T. 6. E-02 
ZN-65 1.6 • -3.5 F-02 
ZR-95 L.T. 3. E-02 
ZR-95 2.8 +-1.7 E-02 
RU-103 L.T. 3. E-02 
RU-103 - 2. 1 +-1c;.eE-03 
RU-106 L.T. 2. E-01 
RU-106 6.9 +-14.3E-02 
T-131 L.T. 6. E-02 
I -131 1.0 • -3.7 E-02 
C S-134 L • T • 3. E-02 
C S-134 3.0 +-1.8 E-02 
CS-137 5.35+-l.56E-02 
CS-137 L.T. 3. E-02 
BA-140 L.T. 4. E-02 
BA-140 - 1.0 +-2.4 E-02 
CE-141 L.T. 4. e-02 
CE-141 9.3 +-23.lE-03 
CE-144 L.T. 1. E-01 
CE-144 - 6.2 • -8.5 E-02 

('IATE RECF. IVED 

04/15/93 

NUCL-UNJT-X 

DEl IVERY NTE 

04/23/93 

'4to-COUNT 
TIME VOLUME 

RUN DATE 04/21/9J 

PAGE 

-. UNITS 
U/H o DAH TIHE ASH-WGHT-X o LAIi. 

f{ 04/20 4 
04/20 4 
04/20 4 
04/20 4 
04/20 4 
04/20 4 
04/20 4 
04/20 4 

04/20 4 
04/20 4 
04/20 4 
04/20 4 
04/20 4 
04/20 4 

04/20 4 
04/20 4 
04/20 4 
04/20 4 
04/20 4 
04/20 4 
04/20 4 
04/20 4 
04/20 4 
04/20 4 
04/20 4 
04/20 4 
04/20 4 
04/20 4 
04/20 4 
04/20 4 
04/20 4 
04/20 4 

~s 
12 JC, c,3 


