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TO: 200 UP-2 Project QA Record AN RAaUA T February 23, 1954
: tapp, Golder Associates Inc. % SC-2
FR: Thomas Stapp, Golder Associates In > ) ‘)J#;s"aabﬁ
RE: RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PAE';’AGE ‘
B09324-TMA-592 (923-E418 592RAD.UF2) i o M \
3 3‘
INTRODUCTION '.;:"‘} :,";
y Y

" This memo presents the results of data validation on data package BWB%W
prepared by the Teledyne Isotopes laboratory under contract to Weston Analyti 43S

Laboratory using WHC approved methods. Information concerning the samples
validated along with the analyses reported and the methods of analysis is provided in

the following table.

SAMPLEID | SAMPLE | . MEDIA ANALYSIS
DATE
309323 Y293 | SCIL SEE NOTE 1.
B09324 9/3/93 SCIL
NOTES:
1. Indicates the sampies were analyzed for gross alpha/beta, strontium-90, technetium-

99 (beta counting), selenium-79 (liquid scintillation), isotopic plutonium, uranium,
curium-244, americium-241, and neptunium-237 {alpha spectroscopy), total uranium
(laser fluorometry}, and seiected radioisotopes by gamma spectroscopy.

Darta vaiidation was conducted in accordance with the 'NEC statement of ‘vork 'WHC
1993a) and vaiidadon procedures {WHC 1993bi. Attachments  through 3 provide the
following ‘nformation as indicated Seiow:

Attachment 1. Jiossarv of Data Reporting Luaiifiers

Aftachmenrt 2. Summary I _ama  uaiifications

Attachment 2. Quaiified Zata Summarv 1nc Annotatec _aporatcry Xepors
Attachment <. _aporatory Narrative and Zhain-of-_ustodv Zocumentation
Attachment 3. Daua Vaiidation Jupporting Cocumentation

DATA QUALITY OBJECTIVES

Precision. Goais for precision were met 2xcept ior the -eiative percent auference {(RPD)
resuit for seienium-79 as discussed under "Minor Dericiencies’ beiow.

Accuracy. Goais for accuracy were met except for blank spike sample resuits as .
discussed under "Minor Dericiencies” beiow.

Sampie Result Verification. All sampie resuits were supported in the raw data.
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Data Package: B09324-TMA-392 Analysis: Radiochemistry

Detection Limits. Detection limit goals were acceptable for all sample results except for
selenium-79 and iron-39 minimum detectable activities (MDA's) in sample B09323, and
technetium-99 and iron-39 MDA's in sample B09324 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 resuits 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 unusabie.
MINOR DEFICIENCIES

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

s Selenium-79 was found in the laboratory blank, therefore associated resuits for
samples B09323 and B09324 found above the MDA and less than 5 times the blank

resuit have been qualified as estimated (J).

Blank Spike Recoverv

+ Blank spike anaivsis ‘was not pertormed or seienium-:9. :herefore, assoclated
results for.samples 309323 and 309324 have been guaiifiea a5 2stimated {J).

Chemicaj Recoverv

»  Technedum-79 chemicai vieid recoverv ‘was eiow 0% and apove 0% thererore
the associated resuit Zor sampie 309324 :as been quaiified as estmared (U7J).

aporatory “upiicate

+  Seienium-79 RPD exceeded the 35% imit or soils, therefore associated resuits Jor
samples 309323 and 309324 have been guaiified as estimated |}).
Reported Resuits

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

tJ
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Analysis: Radiochemistry

Data Package: B09324-TMA-592

~ ». 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 5-94-18, December 14, 1993, Purchase Order M073750.
Westinghouse Hanford Company, Richland, Washington.

WHC 1993b, Data Validation Procedures for Radiochermical Analyses, WHC-SD-EN-SPP-
001, Rev. 1, 1993. Westinghouse Hanford Company, Richiand, Washington.
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ATTACHMENT 1
GLOSSARY OF DATA REPORTING QUALIFIERS
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GLOSSARY OF RADIOCHEMISTRY DATA REPORTING QUALIFIERS

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. C

Indicates the constituent was analyzed for and was not detected at a concentration
above the MDA. Due to a quality control deficlency 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.

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

_ . purposés,

Indicates the constituent was anaiyzad 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.

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 unusabie for decision making

purposes.



ATTACHMENT 2

SUMMARY OF DATA QUALIFICATIONS
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- DATA QUALIFICATION SUMMARY - FORM B-7

SDG: B09324-TMA-592 REVIEWER: | DATE: PAGE_1 OF 1
T.STAPP | 2-18-%4 !
COMMENTS: RADIOCHEMISTRY
COMPOUND/ANALYTE QUALIFIER | SAMPLES REASON
| AFFECTED
ALL VALUES REPORTED AS LESS U ALL QUALIFIER
THAN (L.T) APPLIED TO BE
[ CONSISTENT
WITH
: NORMAL
. REPORTING
8 PRACTICE
o
™ SELENIUM-79 : ] 809323 | CONTAMINAN
b3 B934 | TFOUND IN
o BLANK
5 SELENIUM-79 ] 09323 | RPD FOR ’
= 309324 | DUPLICATE S !
>35% i
SELENIUM-79 ] 309323 | BLANK SPIKE |
_. R B09324 | SAMPLE WAS |
7 - |NoT ]
ANALYZED
| TECHNETIUM-99 oy 309324 | CHEMICAL
; | o YIELD
' a | RECOVERY
| <30% 3UT
¢ >10%
- ALL SECONDARY RESULTS - -NCNE 309323 . VALUES HAVE
- 309324 . 3EEN'LINEC

EEENT

" CLARIFY
REPORTING
OF DATA
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ATTACHMENT 3
QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS
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TMA NORCAL
I . REPORTING GROUP 7239
N309030-01 BO9323
DATA SHEET
SDG 7239 Client Westinghouse Hanford
Contact Dinkar Kharkar Contract MBH-SVV-04924&2
Lab sample id N309030-01 Client sample id 809323
bept sample id 7239-001 Location/Matrix 200-yp-2 $oLID
Received 09/08/93 Collected 09/02/93
L. X moistore 13.8 - Chaim-af custody-ia-EFL-109Y
RESULT 2o ERR MOA ROL QUALI-
ANALYTE CAS NO pCi/g  (COUNT) pti/g pCi/g FIERS TEST
Gross Alpha Alpha 11 4.4 6 10 80a
Gross 8eta Beta 14 3.9 5 10 808
Selenium 79 T T ASYSE-R5-9 T T & T o9é T _b4u R b -~ T" SE
Strentium 90 10098-97-2 dvd-3-b Pt 0.3 2 U Y
Technetium 99 14133-76-7 i S 3.3 .S | TC
fodine 129 15046-34-1 e & g 2 2 u !
Uranium 233/234 0.49 .18 a1 0.3 U
Uranium 235 15117-96-1 e e e o 0.1 0.3 u U
Uranium 238 9.59 .18 9.1 0.3 u
Total Uranium {ug/g) 7440-61-1 2.1 7.38 0.4 —h— u_r
Neptunium 237 13994-20-2 Fra-Gd Fm3-G 0.02 0.2 u NP
Plutonium 238 13981-16-3 3 A 0.33 0.5 u Py .
Plutonium 2357240 SR g.%12 B 304 8.95 TR
| Americium 241 14596-10-2 P33T 0.03 3. Y T
i Curium 244 13981-15-2 e F .33 7.3 J TP ;
| GAMMA SCAN ANALYTES ‘
Socium 22 13966-32-9 3 3.235 J SAM
Potassium 40 13966-10-2 '3 1.38 TLIS
Manoanese 34 . 13944-31-3 4 - 1.4 J JAM
lron 59 145964-12-4 d . J.135 ] JAM
Zobalt 58 13981-38-9 3 3.35 J FAM .
| Zopat: 30 10198-40-3 : 3.35 3.2 JAM
Aiopium 34 '4681-03- 4 3.Ja J TAM
Fuchenium "03 . "39468-33-" 3 .25 J GAM |
Ruthenium 106 1396703 J J. - g JAM “
Tin 113 13966-06-2 U 0.13% J JAM
cesium 134 13967-70-9 H 3.35 U TAM
Cesium 37 '0045-27-3 u .34 3.5 J JAM
\'!' oo 4™ :—-Q /‘:;
o e b . B ~_‘_'\
_ 0 I
N R N, W) : Lad id TMAN i
\"\() _,"‘?\{-'". d brotocol WHC-HASM J
DATA SHEETS C ‘ Jersion Yer 1.7 j
Page ! Form DVD-NS i
SU_HHART DATA SECTION : Yersion 2.27
Page 18 , Report gate 12/98/93
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TMA NORCAL
T - REPOATING GEOUP 7239
N309030-01 B09323
DATA SHEET, cont
sDG 7239 Client Westinghouse Hanford
Contact Dinkar Kharkar Contract MBH-SVV-069262
Lab sample id N309030-01 Client sample id 309323
Dept sampile id 7239-001 Location/Matrix 200-yp-2 SOLID
‘ Received 09/08/93 Collected 09/02/93
% moisture _13.0 chain of custody id EFL-1091
7;;5 RESULT 20 ERR NDA ROL QUALI-
EiEANALYTE CAS NO pCi/g {COUNT) pCi/g pCi/g FIERS  TEST
E;;i;?(:eri'um 144 - 14762-78-8 4 0.2 u GAM
4 Suropium 152 14683-23-9 Y 0.1 0.1 u GAM
:f? Suropium 1S4 15585-10-1 u 0.07 0.1 u GAM
E::l Europium 155 14391-16-3 u 0.1 v GAM
"1 Radium 226 13982-53-3 3.51 0.098 GAM
| Radium 228 15262-20-1 G.96 0.23 GAM
Thorium 228 14274-82-9. 0.32 0.357 GaM
Thorium 232 T440-29-1 2.96 0.23 GAM
! LAB SAMPLE TEST PLANCHET SUFFIX  ALlIGuaT AMALYZED REVIEWED 3Y
L N309030-01 S0A/B0 T239-001 2.100 3 10708793 10/12/93  2dPK f
; 4309030-91 308/80 T229-4301 7,100 3 10/08/93 10/12/93 DPX }
I v309030-31 ‘s¢ T239<007 31.300 ; 10427793 "1/30/93 3P
| ¥309030-07 ¥ T239-301 .00 3 10/95/93  *0/07/93 3PK
I %309030-01 7C 7239-301 .30 3 19/27/93  19/30/93  3IPK
% ¥309030-01 T239-001 “.30 3 10/20/93  *0/28;93  JPK
ST A30%830-07 u - - 7239-387 s I “Qr3/93 QrAQ/93  dex
- w309630-31 u_c T233-20" 1.2%0 3 '0/05,93  11/30/93 APk
N309030-91 3P T239-301% .30 10/04/93  10/08/93 0PK
$305030-31 29 T239-30% *.20 3 10412793 10/15/93 3PK |
+309030-31 TP T239-901 N2 1,30 3 12701793 12/06/93 3PX
i N¥309030-31 SamM 7239-201 742 | 09/23/93 39/28/93 JPK
- 7
el Tied!
. !
f 1_,;‘(2,{};71 : Lab id IMAN .
, 4 i Pratocol WHC-HASM
DATA SHEETS M ! Version Ver 1.3
Page 2 : Form DVD-0S !
SUMMARY DATA SECTION | Version 2,27 |
Page 19 3 Report date 12/08/%3 i
Y 7 : |
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THMA NORCAL

REPORTING GROUP 7239

N309030-02 809324
B ) DATA SHEET
soG 7239 Client Westinghouse Hanford
Contact Dinkar Kharkar Contract MBH-SVV-0692562
1-- Lab-sampis -id §309030-02 Client semple id 309324
Dept sample id 7239-002 Location/Matrix 200-up-2 SOLID
Received 09/08/93 Collected 09/03/93
% moisture 5.5 Chain of custody id EFL-109%
RESULT 2o ERR MDA RDL QUALI-
ANALYTE CAS ¥O pCi/g  (COUNT) pci/g pCi/g FIERS  TEST
4 _
LX) Gross Alpha Alpha 11 4.1 3 10 80a
&i| Gross Beta Beta 19 4.3 5 10 808
MY selenium 79 15758-45-9 10 7.2 T 10 83 SE
=i strontium 90 10098-97-2 B 0.3 2 u Y
¥SI Technetium 99 14133-76-7 Y. 30— 1 3.3 ug e
lodine 129 15046-84-1 e B — 1 2 u I
Uranium 2337234 .68 0.26 0.2 3.3 U
Uranium 235 15117-96-1 e A A 0.2 0.3 u u
Uranium 238 0.79 0.27 a1 0.3 u
- Toral Uranium (ug/g) T440-61-1 2.2 0.40 0.4 p—— u_Tt
Neptunium 237 13994-20-2 G ——— 4 0.92 9.2 u NP
Plutenium 238 13981-16-3 R YT S W, € P 0.93 0.05 u U
Plutonium 2397240 0.314 2.901¢ 0.3t 3.35% d PU
Americium 241 14596-10-2 SET.V Iyt 3,23 2.3% 4 TP
Curium 244 13981-15-2 ST St 7.33 7.35 Tl TP !
GAMMA SCAN ANALYTES f
sodium 22 13966-32-1 TR 1.35 J GAM
Potassium 40 13966-00-2 ¥ .78 SAM
Manganese 54 13966-31-9 Y 3.04 J JAM ;
{ lron 39 14596-12-4 . 2. .38 AN
! Cobalt 58 13981-38-9 U 1.4 J JAM
' zobalt 30 10198-40-2 J 3.3 - g 3AM
i dicoium T4 164681-43-1 3 1,24 J 3AM
' Ruthenium 703 13968-33- v 2.235 U GAM
v tuthentum '06 13967-48-1 U . 4 GAM
{ Tin 113 13966-06-3 u 3.35 u SAM
| cesium 134 13967-70-9 U .35 u GAM
| cesium 137 10045-97-3 u 3.34 2.35 GAM i
' .f/’.‘ 3
h = 0 .-I
Ve ey , Lab id TMAN
~ ~
3 .?_;&__571’1 i Protocol WHC-HASM
DATA SHEETS e . version ver 1.3
Page 3 4 j form DVD-2S !
SUNMARY DATA SECTION i _ } versien 2,27
Page 20 :'_,:343"”/ | Report date 12/08/93

~01
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TMA NORCAL
REPORTING GROUP 7239

N309030-02 BO9324
DATA SHEET, cont
SDG 7239 Client Westinghouse Hanford
Contact Dinkar Xharkar Contract MBH-SVV-069262
Lab sample id N309030-02 Client sample id 809324
Dept sample id 7239-002 Location/Matrix 200-up-2 soLlip
Received 09/08/93 Collected 09/03/93
% moisture _ 5.5 Chain of custody id EFL-1091
N RESULT 20 ERR MDA RDL QUALI-
gﬁg ANALYTE CAS MO pci/g (COUNT) pCi/g pCi/yg FIERS TEST
.
EX3Y cerium 144 14762-78-8 U 0.2 u GAM
&1 Europium 152 _16683-23-9 u 0.08 0.1 v GAM
T2 furopium 154 15585-10-1 u .26 0.1 u GAM
G- | Europium 155 14391-16-3 u . v GAM
= Ragium 224 13982-63-3 .64 2.393 i GAM
Radium 228 15242-20-1 1.0 3.22 GAM
Thorium 228 14274-82-9 0.30 0.952 GAM
Thorium 232 7440-29-1 1.0 g9.22 GAM
“LAB SAWPLE TEST PLANCHET SUFFIX  ALIQUOT ANALYZED REVIEVED BY !
N309030-02 80A/80 7239-002 J.100 g 10/11/93  10/12/93 0PK |
¥309030-92 808/80 7239-002 1,000 3 10/°1/83  c0/12/93 apx
N309030-02 SE 7239-002 3.530 3 10/27/93  11718/93 3PK |
¥309030-02 ¥ T239-002 1.30 3 10705,93 :0/07/93 apPK |
¥309030-02 TC 7239-002 2.20 3 39/27/93 99730793 IPK
| ¥309030-32 7239-002 .30 3 11718793 1719793 3Pk
- N309036-92 4 - T23%-0a2 HS [ "0/12/93  10/13/93 oK
' 4309030-02 u_ T239-302 1.250 3 10/05/93  1/30/93 2PK |
1309030-32 NP Tzz9-a0z 1.3003 - . 10/01/93.--10/08/93 3PK |
i399030-92 Py 7239-102 T30 3 16/12/93 10/15/93 0Pk |
. 4309030-22 TP 7239-202 12 1,30 3 12/21/93  12/06/93 JPK !
. ¥309030-92  GaM 7219-902 -39 3 99/23/93 09/28/93 IPK |
f '/"-
e L=Eggﬁ____ E Lab id IMAN |
- _ — i Protocal WJHC-HASM I
DATA SMEETS \ , 1 version ver 1.3 ;
Page 4 / 7_\{§3-?t1 | form JVD-0s j
SUNMARY DATA SECTION j ; version 2.27 !
Page 21 | Report date 12/08/03 |
i J
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ATTACHMENT 4
LABORATORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMENTATION



THVIA

[t - e . e

Thermo Analytical inc. |~~~ 3=l limm s imrnre o L
. POgedodo
~. .7 Richmond, CA 3480:-0040 eI il

(5710) 235-2633 Fax No. {510) 235-0438

December 10, 1993

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

Ms. Briana Colley

&3 Westiqghouse Hanford Company
— 345 Hiils Street

‘f; - Richland- WA 99352

e Dear Ms. Colley:

Enclosed is the data report for the two soil sampies 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 piutonium, neptunium-237, americium-241,
curium-244, and gamma scan analyses. The data package is paginated | through 424,

t

Please call if you have any questions concarning this data.

Sincerely,

_..__"u’.._.-';- Y
T A O
Dinkar 2. Xharkar. ?h.D.

Manager, Nuciear Programs
DPX.ck

Znciosure: Dara Pacikage

(¥ |

[y



TMA

SDG: 7239
Contact: Dinkar Xharkar

Client:Westinghouse Hanford
TMA NORCAL Cont:act:HBH-svv-Oé‘?ZéE

REPORTING GROUP 7239

T A

CASE NARRATI

Vi hA%A%N. A

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

1.3

1.4

Chains-of-Custody
This report includes data for the two soil samples from location 200-UP-2 deiivered

under Field Logbook #EFL-1091. Chain-of-Custody numbers were not provided.

Sample Volume
One 1000 mL plastic bottle containing of each sample was received for the analyses.

Missing Samples

__The sampies listed on the Chain-of-Custody documents were received.

Holding Times
The samplies were collected on September 2 and 3. 1993 and sampie procassing was

initiated within 180 days of collection.

i QUALITY CONTROL

Tha
11

internal quality control consisted of one sample each of a laboratcrv control sampie, a

"~ “biank, and a replicate.  All original anailvses were nerformed with OC sampies 7239-03
. iy g b : !

"91G.

through 7239-05. Americium and curium anaivses 'verz nerscrmed -vith JC sampies 7239
06 and 7239-07.

The QC samples were prepared dv ‘he Quaiity Controi Department.  Copies >t she QC
notebook pages are inciudea in this data pacikage.

- ot
- a

Laboratory Controi Sampies .
The LCS recoveries ‘or ail nuciides were acceptable 2xcept technetium-99 and
aeptunium-237. wnich had recoveries of 33% and 35% respectively. The racoveries
for technetium-%% and neptunium-237 were just outside the 3¢ limits of /8<-116%)
and (86-114%) respectivelv, but within the {80-:20%) contract limits. The MDA of
the result for technetium-29 was above the RDL que 10 a low chemicai vieid.

Case Narrative Section = . A ,,.’
) L~ E

~ Page 1 of 3
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TMA

sDG: 7239 Client:Westinghouse Hanford
Contact: Dinkar Kharkar TMA NORCAL Contract:MBH-SVV-069262
REPORTING GROUP 7239

2.0_ QUALITY CONTROL (cont’d}

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

2.3 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 o 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-39 MDA was higher than the RDL due to the short
half-life of iron-59.

3.0 ANALYSIS NOTES
3.1 Gross Alpiha 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 (3 = 9.0) pCi/g. Gross beta activity above
the RDL was found in both the sampies.
B 3.2 Selenium-79 Anaiyses
o - The average vieid for Jour anaiyses was 82 = 31%. The lowest vierd was 33% and
“the highest was 57 %. The average MDA waz 20 = Z0) oCl/g.  Selenium-79
I _activity above the RDL was not ‘ound in zither sample. The MDA of the sampie
809322 was higner than thé RDL due 0 guencning 'vinich resuited in jow scintilation
counting 2tficiency.
3.4 Strontium-90 Anaivses
The average vieid or five anaivses «vas (35 = 9)%. The !owest vieid was 30% and
the hignest was 37%. Tne average MDA was (0.3 = 3.09) pCi/g. Strontium-20
“activity above the RDL -was not-found in-either sampie.
- ~3.3  Technetium-99 Anaiyses
The average vield ‘or five anaiyses was (43 = 33)%. The iowest vieid was 13% and
C7 e ghest vas T6%. The average MDA was (0.6 = 0.6) pCifg.  Technetium-99
activity above the RDL was not found in either sample. The MDA of the result for
sampie BO9324 was higher than the RDL due to iow chemical vieid.
. , I
Case Narrative Section -g 3 =i
Page 2 of 3 5 - > T
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190 e le o
Todine-129 Analyses

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. lodine-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 average MDA was (0.3 + 0.3) ug/g. Uranium was found in both samples.

Isotopic Uranivm Analyses
The average vield for five analyses was (66 = 31)%. The lowest yield was 42% and

- —the highest was 79%. Theaverage MDA was (0.2 £ 0.2) pCi/g. Uranium-233/234

and uranium-238 activity above the RDL was found in both samples.

Isotopic Plutonium Analyses
The average yield for five analyses was (59 = 25)%. The lowest yield was 37% and

“the highestwas 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

Americium-241/Curium-244 Anaivses

" The average vieid for ‘ive analvses was (81 = 18Y%. The lowest yield was 7% and

the nighest vield was 39%. The average MDA was 0.03 = 0.00% pCi/g.
Americium-241 and curium-Z34 activities above te RDLs were not found in 2ither
sample.

Gamma Scan Analyses
A zamma scan anaiysis ound taturzi Joassium-=0, radium-226. radiem-228,
thorium-223. and thorium-23Z sctivity 'n Doth tne samples.
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_
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Westinghouse- ;

Hanford Company o CHAIN OF CUSTODY" T

" Custody Form lnifiilfﬁf __L F RO OGERS

Company Contact L. E ROGERS Telephone 376-7690

Project Designation/Sampling Locations 200-Yp-2 Collection Date q—&-ﬁ
lee Chest Ho. __ SML. =210 Field Logbook Ho. £EFL-1091

Bill of Lading/Airbill No. _ D52 LISLnZl T atfsite sroperty wo. L T-g Vg T Y/

Method of Shipment QVERNIGHT AIR SERVICE
Shipped to TMA
Possible Sampie Hazards/Remarks Keep samples at 4C (SOIL)

sample ldentification

R 7 10

A5

e ,1 1000ml PrO=Gross alpha/beta (EP-10), Gamma Spec to include,Cs-134,Cs-137,00-60,Eu-132,

- Eu-154,Eu- 155,K-40,Ru-106,Ha-22 (RC-30), Total Uronium (EA-01C) Y-235,U-234,U-238 (EP-70, EP-71, EP-5) Np-
237.(RC-101A, REC-622, EP-5) Pu-238,Pu-239/240 (EP-80, £P-81, EP-5) 1-129 (RC-25, RC-405) 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-9Y, EP-92, EP-93, EP-5) Se-79

1,250ml P:CLP*TAL Metals, Hg,Ti

1,250mk  Gs:VvOA CLP

1,258ml  aG:Semi-VOA CLP

1.125ml G:Anions F,Cl,S04 (EPA 300.0)

1,725mi P/G:Anions MOZ2,HMO3 (EPA 353.2)

i,125ml G:Cyanide CLP

,125ml  Gu:Kerosene (B015M)
1,1000ml P/G:Gross alphalbet =10), Gamma Spec to include,Cs-134,Cs-137,C0-60,Eu-152,

Eu-156,Eu-15 LRU-T06, Na=22 (RC-30), Tatal Urantum (EA-01C)-U-235,4-214,U-238 (EP-70, EP-T1, EP-5) Mp-

A, RC- 622 Ep- 5) Pu-238,Pu-239/240 (EP-60, EP-81, 8P-5) 1-129 (RC-25, RC-40%) Sr-90 (RC-306, AC-
RC‘309, RC-304) Tc-99 (RC-24, RC-604) ﬂm-2G1,Cm-2&6 (EP-EO, Sp-9U, EP-91, EP-92, EP-93, EP-5) Se-79

-3 ~

il

1,250mt  P:CLP:TAL Metais,ilg,Ti

1,250ml  Gs:vOA CLP

1,250mt  aG:Semi-VOA CLP

7,125ml S:anions F,31, 3047 (EPA 100.0y

1°125mi P/G:Anions 402,303 (EPA 35;;,;/

', ' 2%mi G:Cyanide CLP

1, 12%ml  GuW:iXerosene )
- §1;1008mt- PA5:Gross~oTphasbera (EP-10), jamma 3nec To inciude 03-134,25-'37,C0-60,5u-152,

= LEu- 155, K 40,RuU-106,Na-22 [RC-30), “atal Yranjum (EA-31C) U-235,U-234,J-238 (EP-TO, P71, EP-3) ‘D-

237, :RC-101A, RC- 022 £p-3) Pu-228,Pu- 43?1240 (EP-30, IP-M1, =P-3) T-129 (RC-Z5, RC-605) Sr-90 {(RC-306, -
303, C-309, WC-304) Tc-99 (RC-24, IC-504) im-347, Cm-7446 EP-AQ, IP-30, £p-I1, EP-9F =ZP-T3, Zp-5) Se-77

"'/’1 fieig Transfer of Custoay Chain of ?pssession (Sign and Print ‘ames)
‘g@?‘inumﬂ\en/by *“Z“;%- lecaived Sv: date/Time:
- = —‘glinﬁrdisn;:b}f!,' -7 =T [ Received by: 7 '/_, «l/'_ | Date/Time:
- Zomanlotsacs fqucm, S Jed SR G g0 souz
el ingyished by: Q%eu by: /;' ?{)/{42(-! o | patesTime:
£L [etds QZ/ 2 ic T !cwsz-w’ - Jfde
Reiinquished by: ; Jeceived by [' ‘! Jate/Tme:
1 i
. “imay Samoie Dispossition
Jispousai iethog: ,‘ Disposed bv: } Nate/Time:
Zomments:
Ja——
A-6000-507 (12/90) (EF) WEFO61 &g 22 d
Chain of Custody

boog \ ._/5?/



Waestinghouse

Hanford Company SAMPLE ANALYSIS REQUEST

Collector L E ROGERS 7
Company Contact L E ROGERS Telephone (509) 376-7690

S.A.F. # 93-263 Date A4-3-RD

Sampie
Number

--Date —--Time - _..Number_and Type of Sample Containers/Analysis
Coliected Collected Required

19993 143E

8‘4)%9\1

q—'

Pt G TR TS e

1,1000m\ PAesGross alpha/beta (EP-10), Gamna Spec to
include,Cs-134,Cs-137,Co~40,Eu-152 ,Eu- 154 ,Eu-
155,K-40,Ru-106,Hn-22 (RC-30),TotalUranium(EA-
01C)y U-235,U-234,U-238 (EP-70, EP-T1, EP-5) Np-
237,(RC-101A, RC-622, EP-5) Pu-238,Pu-239/240
(EP-B80, EP-B1, EP-5) [-129 (RC-25, RC-505) Sr-

oo 90 (RC-306, RC-303; RC-309,-RC-3043 Te-99 (RE-

24, RC-604) Am-241,Cm-244 (EP-80, EP-90, EP-91

EP-92, EP-93, EP-5) Se-79 " |

1,250ml  P:CLP;TAL Meta
1,250ml  Gs:VDA
1,250ml 1-VOA CLP
1 G:Anicns F,CL,504 (EPA 300.0)
,125ml P/G:Anions N0O2 HO3 (EPA 353.2)
1,125a0  G:Cyanide CLP
1,125ml  Gu:Kerosene (B8015M)
1,7000m{ P/G:Gross alpha/beta (EP-10), Gamma Spec to
include, Cs-134,C5-137,C0-60,Eu-152,Eu- 154, Eu-
155,K-40,Ru- 106, ,Ha-22 (RC-30),TotalUranium(EA-
01c) U-235,U-234,0-238 (EP-70, EP~71, EP-3) Kp-
237,(RC-101A, RC-522, EP-5) Pu-238,Pu-239/240
(EP-80, €P-81, EP-9) !1-12% (RC-25, RC-4605) sr-
.90 (RC-306, RC-303, RC-309, RC-304) Te-99 (RC-
24, RC-604) Am-241,Cm-344 (EP-80, EP-90, £P-B1,
tp-92, EP-93, EP-3) Se-79

—
*Type of Sampie A = Air

1,250mL P:CLP;IAL Hetais,iig, ™
1,250m0 Gs:VOA CL

1,250mi  aG:Semi-vQA CLD
1, 125m 5:An0i =, ol.S04 (EPA 300.0)

;Antons HOZ,N03 (SPA 353.D0)
‘ , G:Cyanide ZL

/ 1,125ml GuwiXerosene r8015M)

*,7000m P/G:Gross aiphasbeta (EP-i0}, jamma Soe¢ te

- U T T T T ipetude, Cs- 134, 23- 137, %0-40, 2u- 152, Su- 154, Su-
155,%-40,3u-106,4%-22 [RC-307, Totailranium(EA-
TICY U-235,0-134,5-238 (EP-TO. =p-T1, ip-5) lp-
237, :RC-101A, C-522, =P-%) Pu-238,Pu-239/2460
{EP-40Q, =p-31, Ip-S) 1-129 fRC-25, RC-405) Sr-
70 (RC-306, 3C-I03, RC-309, AC-304) Tc-$9 (RC-
24, 2C-504) Am-241,Cm-244 (EP-80, ZP-30, EP-91,
Zp-92, P-9%, Zp-5) 3e-79

= Liguid GSE = Sediment T = Tissue X = Dther

L
| - DL = Drum Liguids O = il SL = Sludge 'W = 'Water
C T T DS = Jrum Solids — S= 3wii 30 =-Zofid W1 = Wipe
i Fieid Information  THA
[}
| Special Handling and/or Storage Maintain at iC : {SOIL)
l
I

Possible Sample Hazards \JoroE AETED

A-6000-406 (06/91) WEFN60 ! ‘
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Wesﬁnghouse
Hanford Company
Custody Form Initiator L E ROGERS .

Company Contact I E ROGERS Telephone 378-7690

CHAIN OF CUSTODY

Project Designation/Sompling Lecations 200-yp-2 Collection Date CB.-—E"‘::(%
fce Chest Ho. amLQiﬁ Field Loghook #a. _EFL-109]
thll of l.udlnqll\lrbill Ho. R {a L - - gffgite_Property Ho. / — "zfé
tethod of shipment OVERNIGHT AIR SERVICE
___shipped to 1A
rossible Somple Hazards/Remarks Keep samples at 4C (SOIL)
sample Identification
1)
e 1,250m  PCLPITAL Metals, g, Ti m%&%
Ac  -1,250mi  Gs:VOA CLP — 1Ze ML CLP VeA T Rdlg,
«—1,250ml aG:Semi-VOA CLP
~1,125ml G:Anions [, CL,S04 (EPA 300.0)
i —1,125ml P/G:Anions HOZ HO3 (EPA 353.2)
o A.125ml G:Cynnide CLP
i ~3,125ml  Gu:Kerosene (BOISM)
s ,1,'I000ml P/G:Gross alpha/beta (EP-10), Gammn Spee to incliude,Cs- 134 ,Cs-137,Co-60,Eu-152,

€u- 154, Eu- 155, K-40, Ru- 106, Ha-22 (RC-30), Total Uranium (FA-01C) U-235,U-234,U-238 (EP-70, EP-71, EM-S) Np-
© 237,(RC- 1018, 'RC-622, EP-5) Pu- 238, Pu-239/240 (EP-BO, EP-B1, EP-5) 1-129 (RC-25, RC-605) Sr-90 (RC-306, RC-
303, RC-309, RC-304) Tc-09 (RT-2h, RC-604) Am-247, cm-2hh (EP-BO, EP-90, EP-O1, EP-92, EP-93, EP-5) Se-70

1,250mi P:CLP:; TAL Metals, Hg,Ti

1,250m{ GCs:VOA CLP .

1,250m1 aG:Somi-VOA CLP Y
1, 125ml G:Anions F, CL,S04 (EPA 300.0)

1,125ml P/G:Anions N02,M03 (EPA 353.2)

'|.‘125'ii Gt rlnldu.. CLP

1,125ml Gu
e o1 1000mL P ¥ alpha/beta (EP- 10), Gomma Spec to include Cs-134,Cs-137,Co0-60,8u-152,

_u-'ISfu Eu- 155, K-40, Ru-108, Na-2Z (RC-307, Totat lJr'"num {EA-C1C) U-23% U334, Ur 238 (ER-70, EP-T1, EF-9) Hp-

237,(RC- 10A, RC-622, EP- 5Y Pus 238, Pu-239/250 (EP-06; EP-31, EP-5) 1-120 (RC-25, RC-605) Sr-90 (RC-306, RC-
/ 303, RC-309, RC-304) T¢-99 (RC-24, AC-404) Am-241,Cm-244 (EP-80, EP-90, EF-91, £p-92, EP-93, EP-5) Se-79

5 - | Job

1, 250ml PCLP: TAL Metals,!lg, Ti
1,250mi  Gs:VOA CLP
1,230mi  aG:Semi-VOA CLP
‘.,'25ml G:Anions F,Cl, S04 (EPA 300.O0)
1,125mi T/G:Anions HOZ2,U03 (EPA 353,
1,125mi G:Cynnide CLP
1,185ml Gu:Xcrose SH)

1,1000mL P ass alphn/beta (EP-10), Guwmnn Spen to inclide,Cs-134,Cs-137,00-40,E0- 152,

Eu- 154 Eu- 155, K-40, Ru- 104, Ha- 22 (RE-30), Totai Jranium (EA-01C) Y- 235,U-234,U-238 (EP-70, ZP-71, ZF-5) Ho-

q,’_’;«‘i’E

/ 237,(RC-101A, RC-622, EP-5) Fu-238,Tu-237/240 (EP-30, =P-31, Zp-3) -39 (RC-35, L-405) $r-90 (RC-306, 2AC-
303, RG-309, RC-304) fe-99 (RC-24, C-604) Am-74%,Cm-264 (EP-30, IP-3Q, P91, $p-02  2p-03, Zp-5) Se-79
T] riedd Transfee af Custodvy Zhain of Possession R (Sign and Print ‘tames)
2l inquished by: aT-a"3 { lecziven ay: ] ﬂusé-r_ D0atesTime:

v : L/ =
e paeps cmots ol 7 S To7-73 Q9.
‘Rel inquished b“'j '1, ?Wﬁveﬁ v - J"‘" Y Ve NIATSS I l nte/Time: |
Mféj/gg. o LR N D 2 R
, |

—
Rel inquished by: i '(Received by Date/Time:

-~ -Retinguished by Received hy: D Jace/Time:

Finat 3ample Dispositieon

Disposai fethod: ‘I—Q—l—:ﬂ;@s@db\’ | Sate/time:

Zommeniss

A-6000-407 (12/90) {(ET) VETO6]

AN oy “{-‘/2—1‘—-
Chain of Custody PR A

f &=y / - -~
2 ﬁ,v.ciTs_/\g_l_P VoA Rece l A Natr e o \Mi\/'fﬂorc.c-p-{.- Q-g-9%
“021
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- Westinghouse

Hanford Company

+___

Collector L E ROGERS
Company Contact L E ROGERS

SAMPLE ANALYSIS REQUEST

3. -3-93
(509) 376-7690

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

Telephone

“ Date
Collected

Satnple
Number

Time
Coliected

Number and Type of Sample Containers/Anaiysis
Required

3-3-23

1,250mlt
1,250ml
1,250mt

1,125ml
1,125ml

P:CLP; TAL Hetais, llg, Ti
Gs:VOA CLP
aG:Semi-VOA CLP
G:Anions F,Cl S04 (EPA 300.0)
P/G:Anions NO2,NO3 (EPA 353.2)
1,125ml  G:Cyanide CLP
1,125ml  Gu:Kerosene (B0T5M)
1,1000ml P/G:iGress alphafbeta (EP-10), Gonmd Spec to
include,Cs+134 ,C5-137,Co0-60,Eu-152,Eu- 154 ,Eu-
195,%-40,Ru-106 NHn-22 (RC-30), TotalUranium(EA-
0ic) U-235,U-234,U-238 (EP-TO, EP-71, EP-5) Hp-
T 23T (RC-TOVA, RC-822,TEP-5) Pu-238,Pu-239/240
(EP-80, EP-81, EP-5) [-129 (RC-25, RC-&05) Sr-
T 90 (RC-30&, 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-5) Se-79

1,250ml
1,250ml

o . 1 hAml
i g EavANY

1, 125ml
1% 125ml -
1.125mt

' 11 W:Kerosene (B015H)
T1000mt  P/G:Gross alphasbeta (EP-10), Gammd Spec to

inciude,Cs-134,Cxs-137,C0~60,5u- 152, Eu- 154, u-
195.%-40,Ru-106,Ha-22 (RC-30), TotaiUranium(EA-
01Cy U-235,3-234,U-238 (EP-70, EP-71, EP-5) Mp-
237,(RC-101A, RC-622, EP-5) Pu-238,puy-239/240
(EP-80, EP-81, EP-5) [-129 (RC-25, RC-60%) Sr-
90 {RC-304, RC-303, RC-309, RC-304) T¢c-99 (RC-
2h, RC-604) Am-241,Cm-244 (EP-80, EP-90Q, EP-91,
gEn-92, EP-93, EP-5) Se-79

P:CLP:TAL Hetals, Ng,Ti
Gs:VYOA CLP
qcoc.lun= «NQA L1 P

P2t

G: Antons F o, SOG

1,250ml PiCLPsTAL Metals,'ig,ti
1,250mi  Gs:VOA CLP

1,250ml AG:Semi-VOA CLP
1,125ml G:Ani -7, 506 (EPA 300.0)
1,125ml_2s@=fRions NO2,103 (EPA 353.2) 5
\- H:Cyanide CLP i
Gu:Kerosene (8015M)

1,125mi

1,i000ml 7/G:Gross alpha/beta (EP-i{), Samma Spec ‘o
include, Cs-134,25- 137, Co-60,5u- 152, 5u- 154, Eu- i
155,%-40,Ru- 106,4a-22 (RC-30), TotalUranium(EA- |
T ¢y 4-233,U-234,U-¢38 (EP-7Q, SP-71, EP-5) Np-
237,(RC-101A, RC-522, 3P-5) Pu-238,Pu-239/260
(EP-30, IP-81, IP-5) [-129 (RC-25, AC-405) Sr-
1 ) : 70 ‘RC-306, C-303, RC-309, RC-304) Te-99 (REC-
; ; ; 4, IC-404) Am-241,Cm-244 (EP-80, EP-90, EP-91,
9 ! : : EP-92, EP-93, IP-5) Se-79
i -_w”” i 3 E '
*Type of Sample = Air L = Liquid 3E = Sediment T = Tissue X = Other
DL = Drum Liquids = Qil 3. = Sludge W o= ‘Water
DS = Drum Solids S = Soil 30 = Solid ‘Nl = ‘Nipe
Field Information TMA  acE o582 0=E0
Special Handling and/or Storage Mainlain at AC ; (SOIL)
-| Possibie Sample Hazards. wow & oke=2 5D
A

A-6000-406 (06/91) WEFO6Q
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= == = WiHC-SD-EN-SPP-001, Rev. 1

- RADIOCHEMICAL DATA VALIDATION CHECKLIST

| VALIDATION ' A B c D ‘ @

LEVEL:
PROJECT: 200 -uUUP-2 _| DATA PACKAGE:
Lvaioator: 7 S#+app | 8 Theewn Analytic | 0aTE: Z2—ti~gG4
CASE: soa: B0G324d —TMA ~5q2.
/7 P _ANALYSES PERFQRMED e
Mﬁmu {Strun‘ulnn-ﬂﬂ g‘l"odmou'mrl y Alpha Gamma
Alpha/Beta ' : Spectroseopy Spectrovcapy
Tora Uranium | 3 Redium-22 O Trivum a
— SAMPLES /MATRIX R04223 RC9324 ; SOIL
Foco | N\ Fd
i :
L"’ '
et ]
f.“‘;—:-
1. Completeness . . . . . . . & ¢ o L i i i et e e e e e e e e e KN/A
Technical verification forms present? . . . . . . . ... .. Nes: Mo N/A
o, L L
Comments: c\)& (“C;{‘W\Pd ['J v yHe e L T
. 2. Initial Calibration . . . . . . . . .. ... ... ....... SN/A
Instruments/detectors =aiibrated sithin P
one rear of sampie 2nmalysis? . . . . . . ... ... }‘ﬁe_sa No N/A
Initial calibration aczeptapia? ... . . . . .. ... ... Yes No N/A
Standards NIST.traceable? . . . . . . . ... ... ... . i Yes ' No N/A
N’
Standards Expired? . . . . . ... ... ... ... ... Vas {No O M/A
N

(omments:

-024



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

3. Continuing Calibration . . . . . . .. .. ... ... O N/A

1 Calibration checked within one week of sample analysis? . . .(Yes) No N/A
3\

Calibration check acceptable? =&/, . . . . . . . .. @ No N/A

.~ . _ Calibration check standards NIST traceable? . ... . . . . . .(Yes) No N/A
Calibration check standards expired? . . .. ... .. . . . Yes (No) N/A

comments: L KPg~+detestrrrtevdiGer—yurtoomitride—rrSewaple tetal U
Sl e splad— 2 2257 2
Py lelnble g sosd ‘oé‘/mﬁzx,{éﬂé
. 4. Blanks .+ « 4 4 o 4 v o s v e v e s e u e e e s e e .. ... ONA
= Method blank analyzed? . . . . . . . . . v o v v v v v v o Ye No N/A
ﬁ . Method blank results acceptable? . . .. . .. e e e e e e @ No N/A
i Analytes detected in method blank? . . Seenvte @ . .. . Yes ) No  N/A
Field blank{s) analyzed? . . . . .. R ;; @ N/A
“Freld-biank resuits acceptabie? . . . . . . . .. ... ... Yes No @
Analytes detected in field hlank(s)? . . . . .. .. .. .. Yes No (N/A.
ceee . w... Transcription/Calculation Errors? . . . . . . A {1 @ N/A
Comments: @ S@-T’:{ lf)l ]  BrGR23 OUG/}'\[;@d
g% estinaked {81 TN and BCAZ2d G T, f
5. Matrix Spikes . . . . . . . L L. e e /XI:UA
Matrix spike analyzed? . . . . . . . . . . . ... ... . . Yes o N/A
Spike recoveries icceptabia? . . . . . .. ... L. ..., Yes  No N/A
_Spike sourca traceable? , , ., ., .., ... .. ... Yes No WA
Spike sourcz expired? . . . . . . ..., ... ... .....Yes No N/A
Transcription/Calculation Errors? . . . . . . .. .. ... .7%7s No WN/A

Comments:

A-2
~025
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WHC-SD-EN-SPP-001, Rev. 1

b. Llaboratory Control Samples . . .
LCS analyzed? . . CB.S.S.:s-kb“."\Tuﬁ?&.\. ‘.‘C.J“’: O @ . N/A %’24?-‘#

LCS recoveries acceptable? . . . . . . . . .. ... .. .. N/A
CLCS traceable? . . . . L L 00 e e e e e e e e .
rranscnptwn/Ca}culat1on Errors? . v v v 4 i e e s v 0w . . Yes @ N/A

_{v;qqt.omments. T?.‘.—qq BsS ochividy S >20 twmes the DL, nc,g_(_plr{

'@ g]g ,,,m 19 et oma iz@d . R3S. Gualilies 8093223 pud

7. Chemical Recovery . . . . . . . .. .. ... e e e e e e e . - CON/A
Chemical carrier added? . . . . . . .. .. ... e e e No N/A
Chemical recovery acceptable? . S@encte© . . . . . . . Yes @ N/A
Chemical carrier traceable? . . . . .. C e e e e e e e e @ No N/A
Chemical carrier expired? . . . . . . . .. ... ...... Yes (@ N/A
- Transcription/Calculation errors? . . . s o vmive W W Yes ’ﬁ:a\ N/A
Comments:_ (1) -Fl*qq chew cal m{-ﬂd -E'*r BCC'32-4 C 7% oo >ic%.

e Resihd % L,;miu-ﬁcu EL’SQKT'WQTGCK\L-D"" LT,

8. Duplicates . . . . .. .. .. ... ... ... N i 4
Duplicates Analyzed? . . .. . . . . .. . 7‘ - Yes) No  N/A
RPD Values Acceptable? See Notel | ., . . . . . . . .. fes No ) /A
Transcrxphon/r:alcu]atwn Errors? L. L L L L L oL, Yes | ‘ N/A

o~ A — (- ! © ' 3 . ‘
Caments:f'l‘ “DG“‘W SPD s >2E% aa Dr,t\\,hQCY‘rcx casial + ‘l‘-‘(

{

A-3
-026



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

9. Field QC Samples . . . . .« « & & « 4 o . . MI/A
Field duplicate sample(s) anmalyzed? . . . . .. . ... ... Yes No N/A
Field duplicate RPD values acceptabie? . . . . . . . . . .. Yes No N/A
Field split sampie(s) analyzed? . . . . . . . . .. . . ... Yes No N/A

- Field split RPD values acceptable? ... . S (T I 72
Performance audit sample(s) amalyzed? . . . . . . . . . ... Yes No N/A
Performance audit sample results acceptable? . . . ... . . Yes No N/A
Comments:

i 10. Holding Times

) Are samﬂe holding times acceptable? . . . ... .. ... /Yes No N/A

:i Comments: geg@mmp nte {)OKC}P

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

_ - - -~
Results reported for all required sample analyses? . . . .\ Yes; No N/A
Results supported in raw data? . . . . .. . ..., ... 3iYes) No N/A
Results Acceptable? . . . . . . . . . . .. 00, (Yes ) Ng_\ N/A
Transcription/Calculation arrors? . . . . . . . . . .. ... Tes @ N/A
MDA's meet required detection limits? .SG;',.Q_#’\_C'{‘Q:Q_ . . . Yes N/A
Transcription/calculation arrors? . . See :“‘?"?/.L, . Yes (No SH/A
_ N —

..omments AL \e-fU 2 "(' -2d MDA obrue '<DL_A._ELL_!££&P° ! {'@d)

o qlpr—m""*\;! /\a‘rwm-wo + Nic uunf*":"c’mf"\ anplied
L/ ‘\mmceuﬁﬂmc—‘v MDAS "'c*r W\ﬂnv WC fr _)G'i Fvar

f i

N

\

{
Oy

vey Einadion 0t veneeted MDY 'wsith vaw Mota & Gorrect

Al Cowai\ete

//’ /M/C/M/f'

o e zZL./ /
M,/({ AL L %"‘/ L @ <
= A /ée/
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WESTINGHOUSE/ HANFORD RADIOCHEMISTRY

SDG HEIS# Lab No.

809324 B09323 N303030-01
B09324 - N3030630-02
BLANK SFIKE IN309030-03
BLANK IN3G3030-04

809323 DUP  N309030- 05

Dataclor

Spl.

GAW/GRB Anit.

15
112
109
102
104

0.1
0.t
0.1
0.1
0.1

Count
Thne

100
100
100
100
100

21-Feh-94 SDG: B09324-TMA-592

GROSS ALPHA

Gr-Alpha Alpha Alpha

Counts Bkpd cpm EiL.
45 (.086 0.149
41 0.043 0.149

514 0.046 0.109

10 0.057 0.108
26 0.057 0.163

MAipha
X-talk

0.006
0.006
0.006
0.006
0.008

GROSS BETA

Gir-Bela Bela Beta Beta

Counts Bkgel cpm Eif. X-Talk
238 1.01 0.422 0.261
29 1.08 0.422 0.261
3080 1.014- 0.415 0.285

97 1.117 0.414 0.287
246 1.044 0.423 0.255
\/&r.g;@d 2-21-94

PAGE 1
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WESTINGHOUSE HANFORD RADIOCHEMISTHY

§DG

B09324

HEIS#

809323
809324
BLANK SPIKE
BLANK
B0Y323 DUP

Lab No.

N309030-01
N309030-02
N309030-03
N305030-04
N303030-05

GROSS ALPHA
Alpha Alpha
Hall Calc RAsit Rptd
10.77 11.00
10.78 11.00
203.48 200.00
1.83 1.80
5.38 5.40

7

1R

¥

M oo Fm

23

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

Alpha

Alpha

S
O, iah

=

h

Beola Beta

RsitRptd MDA Calc MDA Rpid MDA Caic MDA Rpld

GROSS BETA

Buta Beta

Rslt Cal;
13.6 14
18.5 19

3081 310

-1.7 -1.7
14.5 15

4.1
29
4.1
4.6
3.1

W W

5.0
52
5.1
54
5.1

Jer, G&c(’

o th On

z2-2l-ay

PAGE 2
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WESTINGHOUSE/ HANFORD RADIOCHEMISTHY 17-Feb-94 SDQG: B09324-TMA-592 PAGE1

SELENIUM-79 RESULTS

SE-79 ' Selenium

Gross . Count Sample  Bkgnd Dacay Detect Result Result MDA MDA
SDG HEIS# Lab No. Det i) Cuunts  Tine Amount  cpm Factor Efl. Yleld Calc. Rpid Calc Fiptd
|
B09324  BO9323 N309030-01 4 2838 150 0.5 15.86 1 0.053 0.5444 80.72 81.00 40 40
B09324 N309030-02 4 2318 150 0.53 13.41 1 0.288 0.5952 10.06 10 7 7
BLANK SPIKE N309030-03 N/A NIA N/A N/A N/A N/A N/A N/A N/A N/A N/A M/A
BLANK N303030-04 4 2486 150 05 13.41 1 0.209 0.6857 19.89 20 9 9
B09323 DUPF N3095030-05 4 2431 150 0.51 13.41 1 0.469 0.584 6.87 6.9 4 5

Uerigecl 5@/ .-2|—qu
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WESTINGHOUSE/ HANFORD RADIOCHEMISTRY

STRONTIUM-90 RESULTS

SDG HEIS

B0S324 B0Y323
B09324
BLANK SPIKE
BLANK
B09323 DUP

Lab
Na,

N3090:30-01
N309030-02
N309030-03
N309030-04
N308030-05

Spl
Aml,

- o

P-Factor

1.859
1.859
1.859
1.859
1.859

f:‘fs LAY S de -
SIS R
22-Feb-94 SDG: B09324-TMA--592
| :
i Hapsed :

Yield | time(days) Lambda:@ [ngrowth Decay
0.6501 32.449 6.BGE-05 0002223  0.9978
0.869 31.449 6.86E-05 0.002155 0.99786
0.8636 0 6.8GE-0% 0 1.0000
0.8011 0 6.86E-05 0 1.0000
0.8649 32449 6.8GE-05 0.002223 0.9978

ol
PAGE 1

v¥-90 Count Bkg.

Net CPM  Time cpm
-0.0433 33 0.0E+00
0.03 a3 8.3E-01
12.04 33 1.2E+00
0.052 3 LIE-0
-0.2379 33 0.0E+00

\}er“\gecQ

2-22-94
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WESTINGHOUSIE! HANFORD RADIOCHEMISTRY

STRONTIUM-90 RESULTS

SDG  HEIS

B09324 B09323
B09324
BLANK SPIKE
BLANIK

809323 DUP

Lab
No.

N309030-01
N308030-02
N309030-03
N309030-04
N309030-05

S0
Rusull
Cale.

-0.043
0.029
11.675
0.054
-0 23

5190
Resuit

Rptd

-0.1036
0.029
11.67%
0.054
-0..200

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

MDA
Calc.

0.23
0.76
0.86
0.29
0.23

MDA
Rpld.

0.83
0.78
0.802
0.88
0.783

\Jl er) Ge f

2-22-G4
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WESTINGHOUSE/ HANFORD RADIOCHEMISTRY

TECHNETIUM-89 RESULTS

SDG

B09324

HIEEIS

809323
B0O9324
BLANK SPIKE
BLANK
B09323 DUP

Lab
No.

N309030-01
N309030-02
N303030-03
N309030-04
N303030-05

Dat.

ABG-13

LBG-14
LBG-2

LBG-16
LBG-14

Spl
Amt.

17-Feb-34 SDG: B09324-TMA-592

P-Faclor

2.34
2.34
234
2,34
234

Yleld

0.6141%
0.1283
0.2098
0.7635
0.4541

Elapsed
time (days)

25.687
24.687
o
0
27.751

Lambda

8.9E-09
8.9E-09
8.9E-09
8.9E-09
8.9E-09

TC-89 Count

Decay Net CPM Time
1.00 0.24 123.7
1.00 0.13 122.9
1.00 6.37 112.1
1.00 0.21 100.5
1.00 0.02 103.1

\ﬂaw&ﬂi&d

Bkg.
cpm

0.47
0.49
0.48
0.51
0.49

2-21-Q4
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WESTINGHOUSE/ HANFORD RADIOCHEMISTRY

TECHNETIUM-939 RESULTS

‘ TC-99
Llab Result
SDG HEIS No. j Calc.

B09324  B09323 N3090:30-01 0.206
809324 N309030-02 0.535
BLANK SPIKE N309030-03 16.002
BLANK N303030-04 0.145
809323 DUP  N308630-05 0.023

TC-99
Resull
Rpld

0.210
0.540
16.600
0.150
0.028

BULRDTE 1RUS

i
‘.‘-r—“q‘; £ g 5’:” i

17-Feb~-94 SDG: B09324-TMA-592

MDA MDA

Calc. Rptd.
0.247 0.30
1.211 1.30
0.766 0.80
0.229 0.18
0.369 0.40

\/Eifi Cec([

z2-2{-q4

PAGE 2



WESTINGHOUSES HANFORD RADIOCH IEMIS THY

IODINE-129 RESULTS

SDG

B09324

HEIS

B09323
B09324
BLANK SPIKE
BLANK
809323 bup

Lab
No.

N309030-01
N309030-02
N308030-03
N305030-04
N309030-05

Dut. Spl
[[9 I Anl.

XSPEC 15
XSFEC 14
XSPEC 14
XSPEC 15
XSHEC 14

-t ek ek e =

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

P—Facu;w Yieid
4.87  0.8415
457  0.8163
457 09101
4.87  0.900t
4.57 0.805

Elapsed
time {days)

48.932
76.895
0

0
42.87

Lambda

8.9E-09
8.8E-09
8.9E-09
8.9E-09
8.9E-09

Decay

1.00
1.00
1.00
1.00
1.00

}-129
Nei CPM

0.025
-0.00112
168.604
-0.114
0.307

Count
Time

586.87
617.8
400.53

- 819.98
644.02

Bkg.
cpm

0.653
0.614
0.982
0.918
1.135

Jerilied

.

S

PAGE 1

2-21-4¢



LE0-

WESTINGHOUSES HANFORD RADIOCIEMISTRY

IODINE-129 RESULTS

1-129
iLab Rasult
SDG HEIS No. Cailc.
809324 B09323 M309030-01 0.065
B03324 N309030-02 ~-0.003
BLANK SPIKE M303030-03 42.080
BLANK M309030-04 -0.278
809323 DUP  M309030-05 0.785 .

-129
Rasult
Rpid

0.066
-0.602
42
-0.28
0.79

ST tany
belif &7 4
TG EB;U

Vo ailadm s o s

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

MDA MDA
Calc. Aptd.

0.405
0.370
0522
0.380
0.500

NN - N

\]eﬁ Ge& (} . i_z-—j;!\-Q\{

PAGE 2
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WESTINGHOUSE! HANFORD RADIOCHEMISTHY

U-233/234 RESULTS

HEIS
SDG No.

B09324 B09323
B09324
BLANK SPIKE
BLANK
809323 DUP

Lab
No.

N303030-01
N303030-02
N309030-03
N303030-04
N303030-05

" spl
Dat. At
§8-21
§8-3
SS-4
55-19
S$S5-20

— ot W b

Delacﬁor
Eil.

0.2468
0.2766
0.2578
0.2628
0.2665

FLes

’u};’f,‘.

*
I

£

22-Fab-94 SDG B09324-TMA-592

Sample
Count
Titne (min)

220.12
214.33
214.33
214.33
21433

Bkgd
Count
Timmea (min)

2610.82
2353.32
2353.32
2366.75
2366.75

Tracer
Giross
Counts

452
266
454
420
368

Tracer

Bkgd
Counls

L3 3
it} o B0

Spike Tracer

Act. Recoveary
1 10.58 0.7863
3 10.58 0.4237
2 10.58 0.7763
3 10.58 0.7043
2 10.58 0.6087

Ver. -(fe& 2-22-94
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WESTINGHOUSE/ HANFORD RADIOCHEMISTRY 22-Feb-94 SDG: 309324-TMA—592 PAGE 2

\
U-233/234 RESULTS |

U234 | U-234

HEIS Lab U234 U234 U234 Decay U-234 U-234 MDA MDA
SDG  No. No. Gr-Cnls Bkgd Cnts Lambda  Factor Calc. RApd Calc Rptd
B09324 B09323 N309030-01 69 1 1.17E-08 1.0000 0.717 0.69 0.049 0.1

B03324 N3038030-02 41 3 1.17E-08 1.0000 0.682 0.68 0.145 0.2

BLANK SPIKE N309030-03 368 1 1.17E-08 1.0000 3.854 35 0.049 0.3

BLANK N305030--04 2 1 1.17E-08 1.0000 0.011 0.00 0.053 0.1

B0O9323 DUP  N3I03030-05 53 2 1.17E-08 1.0000 0.661 0.65 0.085 0.1

\)GiriQé.d 2-22-0y
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WESTINGHOUSE/ HANFORD RADIOCHEMISTRY 22-Fab-94 SDG: B03324-TMA-592 PAGE 1

U 238/235 RESULTS :
Sample Bkgd Tracer  Tracer !
HEIS iLab Spl  Detactor Count Counl Gross  Bkod Spike Tracer |

SDG No. iNo. Del. At EIL Time(min) Time(min) Counts Counls Act. Recovery
|

B09324 B09323 IN309036-01 4$S-21 1 0.2468 220.12 2610.82 452 1 10.58 0.7863

B09324 N303030-02 §8S-3 i 0.2766 214.33 2353.32 266 3 10.58 0.4207

BLANK SPIKE N308030-03 &S5-4 1 0.2578 214.33 2353.32 454 2 10.58 0.7763

BLANK N309030-04 $S-19 1 0.2620 214.33 2366.75 420 K] 10.58 0.7043

B0S323 DUP  NMN309030-05 §S-20 1 0.2665 21433 2366.75 368 2 10.58 0.6067

\/er'u-‘(]’ed’ % 2-22-af
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WESTINGHOUSE/ HANFORD RJ\\DIOCHEMlSTR‘If

U 238/235 RESULTS
HEIS Lab

SDG No. No.

B093z'4 B03323 N303030-01
B03324 N309030-02
BLANK SPIKE N309030-03
BLANK N309G30-04

B09323 DUP  N309030-05

u-238 U-238

Gr-Cnts Bkyd Cnls

69
44
447

45

o000 -

22-Feb-94 SDG: B09324-TMA-582

u-238
Lambda

4.23E-13
4.23E-13
4.23E-13
4.23E-13
4.23E-13

U-238
Decay
Factor

1.0000
1.0000
1.0000
1.0000
1.0000

u-235
Gr-Cnts

u-235
Bkgd Cnis

000 =

u-235
U-235 Decay
Lambda Factor

2.67E-12 1.0000
2.67E-12 1.0000
2.67E-12 1.0000
2.67E-12 1.0000
2.67E-12 1.0000

\Je.ﬁ Ged

2~22—41

PAGE 2



¢ho-

WESTIN(iiHOUSB HANFORD RADIOCHEMISTRY
: !

U 238/235 RESULTS
HEIS Lab u-238
SDG No. No. Calc.
B09324 B09323 IN309030-1 a.717
B08324 MN309030-02 0.789
BLANK SPIKE N303030-03 4.694
BLANK N309030-04 0.0t
6109323 DUP  N309030-05 0.583

U-238

Rptd

0.69
0.79
4.40
0.01
0.58

ki
-
Mey
B,
L

o B
x
F—

PR

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

U-238 U-235
MDA MDA U-235 U-235 MDA MDA
Calc Rptd Caic. Rpid.  Calc Rptd

0.049 01 00633 0076  0.049 0.1
0.138 01 0.0000 00  0.138 0.2
0.081 03 27618 a3 0.081 0.1
0.087 0.1 0.0000 00  0.087 0.1
0.099 0.1 00518 0063  0.099 0.1

Ver -‘G&LQ

2-22-9¢|

PAGE 3
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WESTINGHOUSE! HANFORD RADIOCHEMISTRY

NEPTUNIUM-237

SDG HEIS

B09324 B08323
B09324
BLANK SPIKE
BLANK
B09323 bup

Lab
Mo.

M309030-01
M309030-G:2
N309030-03
N309030-04
N309030-05

Date
Analyzed

10/07/93
10/06/93
10/18/33
10/07/93
10/07/93

Det.
[v]

55-63
S5-64
§5-20
55-66
88-41

Spi
Ami.

1
i
i
1
1

Yield

0.441
0.3579
0.4226
0.1751
0.3702

Gross
cnls

Count
Timna

1039.62
1039.62

762.37
1039.62
1006.12

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

Bkg.
cpm

0.001
0.001

0
0.002
0.002

Det.
EH.

0.402
0.409
0.383
0.412
0.436

MP-237 INP-237
Flesult  [Result MDA MDA
Gale. Rpid Calc. Rptd.
0.0023 0.002 0.01 0.02
0.0088 0.009 0.01 0.02
' 3.5034 3.500 0.01 0.01
-0.0005 0.000 0.04 0.06
-0.0000 0.000 0.02 0.03

Ve v‘._(zecﬂ "%(322%1

PAGE Y
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WESTINGHOUSES HANFORD RADIOCHEMISTRY

Pu 239/238 RESULTS

HEIS
SDG  No.

809324 B09323
- B09324
BLANK SPIKE
BLANK
B09323 DUpP

Lab
No. Dal.

N30S030-01 S§S-40
N308630-02 SS-41
N309030-03 88-42
N309030-04 SS-48
N309030-05 SS5-49

Spl
Amt

Dalaclor
Eit.

0411
0.4128
0.4054
0.3889
0.3654

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

Sample
Count
Time {min)

947.62
947.62
947.62
942.78
942.78

Bkgd
Count
Time {min)

23680.47
2386.47
2388.47
2393.8
2393.8

Tracer Tracer
Gross Bkgd
Counts Counls

1251
1211
1101

662
1129

N C - N =

Spike

Act.

4.86
4.86
4.86
4.86
4.86

Tracer
Reacovery

0.6607
0.6366
0.5895
0315
0.6739

Ue(‘\‘(f&(o

2-22~G
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WESTINGHOUSE/ HANFORD RADIOCHEMISTRY

Pu 239/238 RESULTS

HEIS
SDG No.

B09324 B09323
809324
BLANK SPIKE
BLANK
809323 DUP

lab
No.

N309030-01
N309030-02
N309030-03
N309030-04
N309030-05

PU-239
Gr-Cnls

8
9
507

PU-239
Bkgd Cnts

N O W= -

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

Pu-239
Lambda

7.78E-08
7.76E-08
7.78E-08
7.78E-08
7.78E-08

Pu-239
Decay
Factor

0.5999
0.9999
0.9999
0.9999
0.9999

Pu-238
Gr-Cnts

Pu-238
Bkod Cnis

& N~ e

Pu-238
Lambda

2.20E-05
2.20E-05
2.20E-05
2.20E-05
2.20E-05

Pu-238
Decay
Factor

0.9794
0.9794
0.9794
0.9795
0.9795

\Jeﬁ(iédt TR 2-22-0y

PAGE 2



$¥0 -

LS o

MEERTEC I T

WESTINGHOUSE/ HANFORD RADIOCHEMISTRY 22-Feb-94 SDG: B09324-TMA-592 PAGE 3
|
Pu 239/238 RESULTS
3 Pu239 Pu238
HEIS Lab Pu239  Pu239 MDA MDA Pu238  Pu238 MDA MDA
SDG  No. No. Calc. Aptd Calc Rptd Calc. Rptd.  Caic Rotd
B09324 B09323 N309030--01 0012 0012 0008 001  0.0000 0 0.024 0.03
B09324 N309030-02 ~ 0014  0.014  0.008 0.01 -0.0055 -0.005  0.024 0.03
BLANK SPIKE N309030-03 1003  1.000 0016 002 00305 0030 0025 0.03
BLANK N309030-04 0003 0003 0025 0.03 00203 0020 0022 0.03
809323 DUP  N309030-05  -0002 -0002  0.013 0.02 -0.0040 -0004 0018 0.02

Verified ,’% 2-22-9Y
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WESTINGHOUSE! HANFORD RADIOCHEMISTRY

AM 241 RESULTS

HEIS | Lab Spl
8DG No. ‘ No. Deat. Amt
B09324 B09323 ' N3039030-01 SS-29

B09324 N309030-02 $5-30

BLANK SPIKE N309030-D3 $55-42

BLANK N309030-D4 SS5-43

809323 DUP  N309030-D5 §S5-37

— b ok ok a

WERTIT 1ONZ
22-Feb-94 SDG: B09324-TMA-592
Sample Bkod Tracer  Tracer
Detector  Count Count Gross Bkgd Spike Tracer
Ett. Tima (min) Time(min) Coumts Counts  Act. Recovery
0.3904 771.6 25688.68 1316 4 4.95 0.8818
0.3698 7711.6 2508.68 1119 3 4.95 0.7916
0.392 769.93 2589.6 1005 4 4.95 0.6719
~ 0.369 764.45 2588.68 1163 2 4.95 0.8325
0.402 771.6 2588.68 1372 5 4.95 0.8926

\}e T l‘ -Ge.(ﬂ

2-22-44
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WESTINGHOUSE! HANFORD RADIOCHEMISTRY

AM 241 RESULTS

HEIS
SDG No.

B09324 B05323
-B09324
BLANK SPIKE
BLANK
B(9323 DUP

Lab
No.

N309030-01
N308030-02
N303030-03
N309030-04
N303030-05

AM-241 AM-241

Gr-Cnts Bkgd Cnts

18
12
407
7
14

1
8
9

10

12

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

AM-241
Lambda

4.03E-06
4.03E-06
4.03E-06
4.03E-06
4.03E-06

AM-241
Dacay
Factor

0.9969
0.9969
0.9969
0.9369
0.99659

AM-241
Calc.

0.012
0.008
0.887
-0.006
0.003

BTN S L Ty Tt
FELS 19
AM-241
AM-241 MDA
Rptd | Calc
0009  0.026
0.004  0.026
0.88 0.031
-0.01  0.028
0 0.0z6

MDA |
Rptd

0.03
0.03
0.04
0.03
0.03

\/ evi !G\ed

2-22-4
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WESTINGHOUSE/ HANFORD RADIOCHEMISTRY

CM 244 RESULTS
HEIS
SDG No.

809324 BO09343
809324
BLANK SPIKE
BLANK
809323 DUFP

Lab
No.

N303030-01
N3039030-02
N305030-03
N309036-04
N309030-05

CM-244 CM-244

Gr-Cnls Bkgd Cnls

22-Feb+94 SDG: B09324 —'ILMA-592

CM-244
i.ambda

1.06E-04
1.06E-04
1.06E-04
1.06E-04
1.06E-04

CM-244
Doacay
Faclor

0.9212
0.9212
0.9214
0.9219
0.9212

CM-244
Calc.

-0.013
-0.011

0.663
-0.002
-0.005

CM-244
Rpid

-0.014
-0.012

0.61
-0.004
-0.007

CM-244
MDA
Calc

0.031
0.030
0.030
0.027
0.023

MDA
Rptd

0.03
0.03
0.03
0.03
0.03

\} ey \ (\&(9

2-2°2-94
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|
WESTINGHOUSE/ HANFORD RADIOCHEMISTRY

CM 244 RESULTS

HEIS
SDG  No.

B089324 BO9323
B09324
BLANK SPIKE
BLANK
809323 buP

Lab
No.

N309030-01
N30%030-02
IN309030-03
N309030-04
N308030-05

Spl
Daet.  Amt

§5-29
§5-30
55-42
55-43
§5-37

b ek ot ek ek

RIS 1906

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

Sampie Bkgd Tracer  Tracer

Detoctor  Count Count Gross  Bkgd Spike Tracer
Efl. Tima(min) Time(min) Counts Counts Act. Racovery
0.3904 7.6  2588.68 1316 4 495 08818
).3698 771.6 2588.68 1118 3 4.95 0.7916
0.392 769.93 2589.6 1005 4 4.95 0.6719
0.369 764.45 2588.68 1163 2 4.95 0.8325
0.402 771.6 2588.68 1372 1) 4.95 0.8926

\}er | C\Q&

Z-22-9Y
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